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THE INFLUENCE OF PASTEUR ON MEDICAL SCIENCE.’ 


By C. A. Herter, M. D. 


To one who treasures memories of student days spent in 
your pathological laboratory, when each member of a small 
and favored group worked under the personal guidance of 
the great teacher whose unselfish labors have done so much 
for science in this country, it is indeed an exceptional privi- 
lege to address those who represent the School of Medicine 
that has grown since then to be the model for many an older 
institution. Yet I am conscious that this very privilege 
entails a risk,—proportioned to the largeness of the oppor- 
tunity,—of using unworthily the precious moments which 
fortune has bestowed on me. My choice of subject has not, 
I fear, lessened this hazard, for I have chosen to speak to 
you of one of the most significant men of the past century, 
whether we consider him as a person, as an investigator, or 
as a public benefactor. I pray you therefore deal gently 
with the shortcomings of an undertaking so difficult and 
ambitious as that of estimating the influence of a great career 
on the advance of medical science. 

Louis Pasteur first saw the light of day on December 27, 
1822, in an humble dwelling in the little town of Déle in the 
Franche Comté. His parents had small means and limited 





1 Address delivered at the opening of the Medical Department of the 
Johns Hopkins University, Oct. 6, 1903. 


social opportunities, but through the exercise of forceful 
character and unusual fidelity to elevated ideals of life, man- 
aged to give him a fair elementary education. The father, 
earnest, industrious and intellectually ambitious, instilled 
into his son the desire to become a useful and respected mem- 
ber of society, shielded him by constant companionship from 
the vulgar temptations of youth and fired him with a love 
of country which a long and honorable career as a soldier of 
Napoleon had strongly fortified. The mother of young Pas- 
teur was prevented by household cares from sharing closely 
the intellectual interests of her only son, but showed the 
depth of her affection by making many a little sacrifice to 
further his education. She was a spirited woman, possessed 
of lively imagination and quick intelligence, and it is reason- 
ably clear that the unusual artistic perceptions of Pasteur 
mark the perpetuation of these maternal gifts. Although 
the school days of Pasteur appear to have given little indi- 
cation of an exceptional future, the lad showed some quali- 
ties which distinguished his work in later life. In his daily 
tasks, at which he worked faithfully and deliberately, he 
showed the most scrupulous accuracy and truthfulness, attri- 
butes which are the more noteworthy for the reason that they 
belonged to a temperament enriched with a strong vein of 
romanticism, which for a time found expression in a fervid 
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devotion: to poetic literature. Moreover, Pasteur showed 
while still in his teens a pronounced capacity for portraiture. 
During his three years of instruction at the Collége Royal of 
Besancon, which he entered at eighteen years of age, the 
young student was more absorbed in literature and art than 
in science, and impressed his colleagues as being surely des- 
tined for an artistic career. The courtesy of Mr. Philip B. 
Marcou, of Cambridge, has made it possible for me to ex- 
amine closely two fine examples of Pasteur’s work at the end 
of this Besancon period. Although these portraits disclose 
the manual hesitancy of the imperfectly trained craftsman, 
they bear an unmistakable air of distinction and are executed 
with a respect for detail which is highly remarkable. Any- 
one who sees these youthful works is likely to feel that eyes 
so sensitive to these minutest particulars of form, would be 
apt to see many things which others had failed to notice ; and 
it is noteworthy that Emil Fischer, whose calm judgment is 
well known, has expressed his belief that Pasteur’s crystallo- 
graphie discoveries were facilitated by his artistic percep- 
tions. 

The years at Besancon were followed by a highly impor- 
tant course of study at the Ecole Normale of Paris, during 
which Pasteur formed the determination to devote himself 
to science. For the first time in his life, the gifted impres- 
sionable young man found himself under the influence of a 
creative scientific mind of the highest order, a mind which 
has left a large and permanent mark upon the history of 
chemistry, and which could not fail powerfully to mold the 
plastic intelligence of Louis Pasteur. Jean Baptiste Dumas, 
who had already discovered the great principle of substitu- 
tion, united to his genius as an investigator the charm of a 
finished and spirited delivery. His Sorbonne lectures fairly 
captivated the young student and gave definite and lasting 
direction to his study and fancy and, later, to his researches. 
Other teachers of a superior order contributed to lead Pasteur 
into the promising and fascinating paths of physics and 
chemistry. The attractive Balard, to whom bromine had 
first surrendered the secret of its existence, reinforced the 
chemical teachings of Dumas, and the admirable lectures of 
Delafosse aroused an enduring interest in the subtle beauty 
of crystalline forms. But it is to the strong intellect of 
Dumas that Pasteur owed his first grasp of the great prin- 
ciples of science and that enthusiasm for work, which made 
it possible to ignore the harsh and depressing material con- 
ditions that prevailed at the Ecole Normal. The recognition 
by young Pasteur of the importance of correlation in the 
physical sciences is an impressive feature of this mind at 
this period of close association with great chemical investi- 
gators. Evidences of this recognition exist in a singularly 
fine letter, full of enthusiasm for science, which he wrote 
to his colleague Jules Marcou,’ then entering on his distin- 
guished career as a geologist. “Before finishing your letter,” 


2 Mr. Philip B. Marcou has permitted me to read a large number of 
unpublished letters written by Pasteur to his father. The letter above 
quoted is dated June 10, 1845, and is one of a very small number 
belonging to this period. 
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says young Pasteur, “I had already regretted that your 
studies in chemistry were incapable of responding to what 
geology will often ask of them.”———“ I know very well that 
many distinguished geologists have no broad conception of 
chemistry, but I believe this to be a great pity and | think 
that geology has not often enough turned to chemistry.” 
The chemist of twenty-three summers held a point of view 
which was destined very soon to aid him in a memorable 
research. 

[It was in the field of crystallography that Pasteur, led 
by an interest in the ingenious and delicate methods of the 
science, first showed his exceptional capacity to observe min- 
utely things and processes and to correlate and interpret 
the results of his observations. He began by carefully re- 
peating a series of crystal measurements on tartaric acid, 
racemic acid, and their salts, shortly before published by Pro- 
vostaye. During the study of the recrystallized salts of 
tartaric acid he observed one very important but unobtrusive 
thing which the distinguished physicist had overlooked— 
regular evidences of hemihedral facets. All the tartrates 
showed a weak kind of isomorphism which is apparently 
forced on them by the tartaric acid group, whatever other 
element may exist in the compound. Guided, as he tells us, 
first, by the observation of Biot, that tartaric acid and its 
compound rotate the plane of polarization, secondly by a 
relationship between the crystalline form of quartz and the 
direction of rotation, and finally by Delafosse’s conception 
that hemihedrism depends on definite crystallographic laws, 
Pasteur concluded that there is a relation between the hemi- 
hedrism of the tartrates and their optical activity. An un- 
expected discovery soon proved this to be true in a con- 
clusive and beautiful manner. One day in the dark library 
of the Ecole Normale Pasteur’s eyes lighted on a remarkable 
paragraph from the writings of the Berlin chemist and 
crystallographer, Mitscherlich, relative to two different saline 
combinations of tartaric acid, the tartrate and the paratar- 
trate (or racemate) of sodium and ammonium. This note 
stated that these two types of double salts have the same 
chemical composition, the same crystal form with equal 
angles, the same specific gravity, the same double refraction 
and that in consequence of this their optical axes form the 
same angles. Their water solutions have the same refraction. 
The dissolved tartaric acid salt rotates the plane of polari- 
zation and the racemic salt is indifferent, as had been found 
by Biot for the whole series of salts. “ But,” continues Mit- 
scherlich, “the nature and the number of atoms, their ar- 
rangement and their distance from one another are the 
same in both bodies.” The contradiction expressed here 
upset all Pasteur’s physico-chemical ideas and persisted for 
months in his mind like an interrogation point. But the 
day came when experience cleared up the mystery by demon- 
strating that there is really a difference between the tartrates 
and the racemates which Mitscherlich had not noticed. The 
former bore hemihedral facets on the right side and always 
rotated the plane of polarization to the right; the latter 
bore facets both on the right and on the left sides and did 
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not rotate polarized light at all. Moreover it later appeared 


that this inactive racemic acid may be caused to crystallize 
in such a way that the crystal mass consists of equally 
numerous dextro-rotary and levo-rotary crystals, the former 
possessing hemihedral facets on the right side, the latter 
hemihedral facets on the left side. Both kinds of crystals 
were isomorphous, but the isomorphrism was that of two 
asymmetric crystals, of an object to its reflected image. The 
weighty and surprising discovery had been made that in- 
different racemic acid crytsallizes into equal quantities of 
ordinary dextro-rotary tartaric acid and the newly observed 
levo-rotary tartaric acid. 

This research on the tartrates, culminating in 1848, with 
the discovery of the nature of paratartaric or racemic acid, 
proved that Pasteur had already made himself master of the 
experimental method. 

Three distinct practical results followed in the train of this 
research as a consequence of continued studies of the crystal- 
lographic problem. In the first place there came to light 
numerous fresh evidences of a relation between molecular 
constitution, crystalline form, and the property of rotating 
the plane of polarization. It is true that Pasteur seriously 
entertained some ideas of a highly speculative nature regard- 
ing the operation of dissymmetry in nature, ideas which 
involved him in fruitless experiments; but on the other hand 
the tangible and positive results of his work must be recog- 
nized as forming the basis of the modern doctrine of the 
asymmetrical carbon atom, which has so illuminated our 
ideas of the spatial arrangements of the atoms within the 
molecules of organic substance. Secondly, the research on 
the tartrates led Pasteur toward the recognition of a series 
of optically inactive compounds, including inactive malic 
acid and inactive amyl alcohol. Finally, the crystallographic 
researches were the bridge over which the far-seeing investi- 
gator passed on the way to lay the foundations of a new 
biological science, a science which has affected a veritable 
revolution in our conceptions of medical problems. Cag- 
niard-Latour, Schwann and Kiitzing, by knowledge gained 
in their experiments on alcoholic fermentation heid one pass 
to the .great secret, but saw not the fields of discovery to 
which it might have led them. Pasteur made his way thither 
by a singularly trustworthy intuition. 
with the cireumstance that optically active substances like the 
sugars, the tartrates, the malates, the citrates, the gums and 
the proteids seemed to be confined to the organic world and 
were not to be found outside the tissues of plants and animals, 


Greatly impressed 


Pasteur made a simple yet decisive experiment. To some 
pure crystallized inactive ammonium paratartrate he added 
After a time the fluid 

It rotated strongly to 


fermenting albuminous material. 
was examined with the polariscope. 
the left. 
that the dexto-rotary constituent of the paratartrate had been 
decomposed. An opically inactive fluid had been converted 
According to Pasteur’s theo- 


This levo-rotation was obviously due to the fact 


into an optically active fluid. 
retical views this striking change indicated the mediation 
The activity of unorganized purely chem- 


of living matter. 


| 
| 
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ical ferments could not, in his judgment, explain the facts; 
microdrganic life must be in some way concerned. Fortun- 
ately the mind in which this conception was born was also 
capable of testing its correctness by the most rigid methods 
of investigation. Fortunately, too, the external conditions 
favored a studious excursion into the processes of fermenta- 
tion, for Pasteur was called in 1854 to a professorship at 
Lille in a region of distilleries which involved the training 
of young men to proficiency in industrial chemistry and 
made it essential to get new light upon the various kinds 
of fermentation. 

At this period of Pasteur’s career the prevalent doctrin.s 
of fermentation were singularly unsatisfactory and uncon- 
trolled by searching experimentation. The versatile Spal- 
lanzani had nearly a century before taken the important step 
of showing that putrescible liquids can be permanently pro- 
tected from the processes of fermentation and decomposition 
by boiling and exclusion of air. Then Gay-Lussac, inspired 
hy the revolutionary but constructive work of Lavoisier, made 
his clever attempt to show that the results of Spallanzani 
were due to the exclusion of the oxygen of the air from the 
decomposable materials, and the ingenious French cook Ap- 
pert puts this erroneous idea to important practical use in his 
Thus 


in the early days of the nineteenth century people were con- 


widely employed method of canning perishable foods. 


tent to think of alcoholic fermentation as purely a chemical] 
process. The first great blow to this widely accepted doctrine 
came from Theodor. Schwann’s incisive studies of the yeast 
plant in its relation to aleoholic fermentation. Very clearly 
did Schwann show that oxygen does not suffice to initiate the 
fermentation of sugar and that the necessary condition is 
the presence of something which is destroyed by heat—-a 
living organism. Unfortunately he failed to maintain ag- 
gressively the new doctrine of the dependence of fermentation 
on microérganic life. The result was that the new vitalistic 
hypothesis failed to make any important advance in the face 
of the sharp criticism and ridicule of so active and influential 
a teacher as Justus Liebig, whose word was nearly every- 
where received as final in matters chemical and physiological. 

To Liebig and to many others it seemed a retrograde step 
to assume that a living organism like the yeast plant is the 
cause of aleoholic fermentation, for the most advanced scien- 
tific thinkers were eagerly striving to explain the phenomena 
of life by physical and chemical laws and the réle of “ vital 
force” was being successfully restricted almost from day to 
day. Liebig pointed effectively to the fact that sugar under- 
goes other kinds of fermentation than alcoholic, such as 
lactic and butyric, but that nothing like a yeast organism was 


It seemed 


to him that these various kinds of decomposition had one 


to be seen in these allied types of decomposition. 


feature in common, the presence of a small quantity of 
nitrogenous substance. This dead material operated as the 
real ferment, by communicating a kind of shock to the mole- 
cules of sugar or beef extract with which it came in contact, 
which resulted in the fragmentation of the molecule into 
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smaller molecules, the essence of fermentation and putre- 


faction. 
To Pasteur the position of Liebig was wholly unintelligible 
hecause 11 


rested on prejudice much more than on experi- 


mental evidence. He resolved to investigate the subject of 
fermentations from the standpoint which he had reached by 
that 


fermentation depends on 


observing the fermentation of the is to 


paratartrates 
av with the preconceived idea that 


the mediation of living organisms. ‘The first notable paper 
in the long series which solved one of the most pressing 
questions in biology deals with lactic acid fermentation.’ 


[t might perhaps have been anticipated that Pasteur’s first 


important utterance on the nature of fermentation would 


deal with the aleoholic form which has so great a commercial 


importanee. He discovered, however, in lactic fermentation 


an admirable field on which to contest the ideas of Liebig 


and his followers, who were constantly pointing out that in 


actic fermentation, so like the aleoholie form, there is noth- 
ing at all like a yeast ferment. This research ended, as is 
well known, in the discovery of a specific lactic acid organ- 
ism or ferment, and in the cultivation of this and other 


organisms in an artificial medium free from albuminoids. 


Pasteur was not slow in forming the hypothesis that different 


types of fermentation are dependent on different types of 


} 
I 


microorganisms and this idea of specificity soon established 


in relation to the ordinary decompositions ultimately be- 


came the basis of our modern knowledge of the infectious 
diseases. 
The research on lactie acid fermentation thus gave the 


coup de grace to the chemical theory of fermentation at the 
same time that it marked the birth of the promising science 
of bacteriology. The development of a method designed to 
secure pure cultures from fluid media, the use of culture 
media of known composition and the careful chemical study 
of products of decomposition all belong to this early period 
of Pasteur’s life and were achievements of the deepest signifi- 
cance for the future of the great department of knowledge 
which has revivified the biological sciences. 

Another research on fermentation deserves more than pas- 
sing notice on account of the extraordinary discovery which 
This is the 


appears as its almost accidental by-product. 


During the years 1858 and 1859 Pasteur did highly important work 
on alcoholic fermentation. His views as to the significance of molecu- 
lar dissymmetry had already led him to regard the levo-rotary action of 
amyl alcohol as an indication that this regular product of alcoholic 
fermentation is found by the mediation of living organisms. It was 
in fact his study of amyl alcohol (1855) together with the experiment 
on inactive ammonium paratartrate that incited Pasteur to undertake 
researches on the method of fermentative processes. His superior 
the 


fermentation 


chemical training under Dumas was used to great advantage in all 
the 


Pasteur showed that the acid formed is neither acetic or lactic 


researches on fermentation. In case of alcoholic 
acid but 
that succenic acid and glycerine are regular and not unimportant pro- 
ducts. Lavoisier and Gay-Lussac represented the sugar in alcoholic 
fermentitions as splitting wholly into alcohol and carbon dioxide, but 
the work of Pasteur showed that five or six per cent of all the sugar is 


not decomposed in this way. 
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This re- 


motile organ- 


butvriec acid ferments (1861). 


eht the fact 


investigation on 


search brought to li that there are 


isms eapable of inducing a decomposition of sugar with the 


production of butvrie acid. In the course of this research 


Pasteur saw that these organisms (whose motility was most 


behaved 


very differently according to their position with reference to 


puzzling on account of its suggesting animal life), 


the cover-glass, those at the center being active, while those 


at the periphery and exposed to the air were checked in their 
movements.* From this casual observation came the funda- 
mental conception of anaerobic life. 
*A elass 


is Pasteur aptly says, “that they are able 


All physiologists recog- 
nize to-day of beings possessing such vigorous res- 
piratory power” 


to live without the influence of the air by taking oxygen 
from certain compounds, thus oceasioning in the latter a slow 
and progressive decomposition.” 

examination of the 


That Pasteur’s original and searching 


problem of fermentation would one day lead him into a 
controversy over the unsettled question of spontaneous gener- 
The long discussion 


of bitter- 


is a dramatie and ani- 


ation might almost have been predicted. 
with Pouchet and Bastian, containing something 
ness and not a little of the ridiculous, 
mated chapter in the life of a peaceable but truth-loving man. 
As students of the 


influence of Pasteur on medical science 


we need not pause to review this controversy, for its fruits 
are to be found in all his subsequent work on the specific 
nature of the infectious diseases. Yet this discussion, pro- 
longed over nearly twenty years, and replete with instruction 
and entertainment, is worthy of a permanent place in the 
memories of scientific men. 

After a public victory over Pouchet in 1862, which brought 
in its train the honor of election to the Academy of Sciences, 
Pasteur turned his attention toward two subjects of much 
practical interest which seemed closely connected with the 
One of these was the manu- 
The study 
of vinegar led to the recognition of the micro-6rganic nature 


phenomena of fermentation. 
facture of vinegar, the other the diseases of wine. 


of the vinegar film or mycoderma and brought acetic fermen- 


tation into line with lactic and butyric fermentations. It 
led also to the discovery that the oxidation of alcohol through 
the agency of the vinegar organisms may be carried too far, 
acetic acid being lost by oxidation to water and carbon dioxide. 
Then again Pasteur was able to aid the makers of vinegar 
that 


can be facilitated by the actual transfer of the living ferments 


by teaching them the indispensable film formation 


to the surface of the vinegar. In the study of the diseases 


of wine, Pasteur achieved even more helpful practical results, 
for after recognizing the dependence of sour bitter and 
muddy wines on the presence of definite types of living fer- 
ments, he was able to suggest a simple and efficient way 
of controlling these disturbing agencies by the use of moderate 


heat. From this recommendation has sprung the use of 


4 Pasteur fell into the error of describing the butyric acid organisms 


as infusorians and thought he had shown that animal life can exist 


without oxygen. 
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the widely employed method of sterilizing which we call 
Pasteurization. 


In Pasteur’s growing interest in these works of practical 


tv we can cetect a tendency which was destined to bear 


fruitage in medical science,—the inclination to employ 


the gifts of which he could no longer fail to be conscious, 


manner likely to be directly helpful in relieving the 
3s of his fellow men. It was this attitude which made it 
possible in 1865 to lead Pasteur not without regret away from 
s studies of fermentation, to a wholly new sphere of en- 
In that vear the mortality among the silkworms of 


aeavor, 


northern France was so great that the silkworm industry 


was threatened with total extinction and grievous famine 
was making its appearance in a land where comfort and 
contentment had long reigned. Dumas, acting for a Senate 


Committee, selected Pasteur to solve the mystery of the 


plague. ‘To Pasteur’s remonstrance that he knew nothing of 
the subject and had never seen a silkworm, Dumas answered, 
‘So much the better, you will not have any ideas except 
those that come to you through your own observations.” 
There were many unfriendly comments on this appointment, 
for some scientific men could not understand why a chemist 
should be chosen to cope with an obscure zodlogical problem. 
But Dumas knew his man and confidently relied on the great 
It was quickly evident that his faith 
Only twenty days after his arrival at 


gifts he saw in him. 
was not misplaced. 

Alais, Pasteur prepared a note in which he outlined a method 
of breeding from the eggs of silkworms free from disease. 
Unlike his predecessors he made the moth the center of the 
“Tf the butterfly 
It required five years of Pas- 


efforts to regenerate the race of silkworms. 
is sick, reject all its eggs.” 
teur’s most devoted attention, five vears beset with uncertain- 
ties and disappointments, to establish this almost clairvoyant 
At the end 
of this period Pasteur and his highly skilled assistants had 


conception on an incontestable scientific basis. 


shown that there were two distinct diseases from which th 
silkworms died, pébrine or corpuscle disease, and flaicherie, a 


acterial affection of intestinal origin. The former was 
proved to be a specific disease due to the psorospermNosema 
bombycis; the latter was believed by Pasteur to depend on a 
specific bacterium, but can probably be excited by several 
distinct varities of bacteria. The pébrine disease, which was 
the chief scourge of the industry, was eradicated through 
the use of a careful system of breeding from eggs shown by 
microscopical examination, to be free from infection. The 
immense practical importance of this method sociologically 


as well as financially can be better left to the fancy than 


expressed in dollars and cents. But these immediate prac- 
tical results do not adequately express the far-reaching effects 
of the great silkworm research which marks the entry of 
Pasteur into the realm of animal pathology, and is thus the 
vestibule of modern medicine. For it is true that the laws 
governing the propagation and development of the flacherie 
disease have the most striking analogies to those of the dis- 


eases of man. The varying susceptibilities of different indi- 


viduals to the same microérganisms, the influence of the 
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path of infection and the fact that flacherie organisms 


acquire increased virulence after passage through the bodies 


of. living silkworms foreshadow discoveries in human path- 
Tar ost 


ology. The two volumes dealing with the diseases of silk- 


worms and dated 1870, are works whose contents should be 


familiar to every independent student of the infectious dis- 
enses. 
1; 


The researches on the silkworm diseases had one practical 


effect of considerable importance for Pasteur’s later career. 
The suecess with which Pasteur had solved his intricate and 


widely known problem made it natural that French investi- 
gators of animal pathology should in future turn to him as 
the man most likely to help them in their work, and this 
brought to him new opportunities for fresh successes. 

It is likely that excessive work and mental stress in some 
degree contributed to the onset of the series of paralytic 
seizures which in October, 1868, threatened the life of Louis 
Pasteur. During the critical period of his illness many of the 
most distinguished scientific men of France vied with each 
other to share with Mme. Pasteur the privilege of nursing 
the man they loved so well, and of rescuing the life that had 
already placed science and a nation under enduring obliga- 
tion, through discoveries which were either of the greatest 
practical utility or appeared susceptible of almost unlimited 
development. Had Pasteur died in 1868, he would have left 
a name immortal in the annals of science. 
Already inspired by 


Others would in 
some degree have developed his ideas. 
the researches on fermentation Lister would have continued 
to develop those life-saving surgical methods which will 
forever be associated with his name. But we may well ques- 
tion whether investigations in biology and medicine would 
not have been, for a time at least, conducted along less fruit- 
ful paths. Who shall say how soon the great principle of 
experimental immunity to pathogenic bacteria, the central 
jewel in the diadem of Pasteur’s achievements, would have 
been brought to light. 

When Pasteur recovered sufficiently to resume work it was 
soon clear to apprehensive friends that he had no intention 
of leaving his ideas to be worked out by other men. The 
miseries of the Franco-Prussian war deeply affected him, 
mut after 


and could not fail to inhibit his productiveness, 
a time the unquenchable love for experimental research was 
once more ascendant, and there began a new epoch, the epoch 
of great discoveries relating to the origin and cure or preven- 
tion of the infectious diseases of man and the domestic ani- 
mals. As in the case of Ignatius Loyola, it seems as if the 
lamp of genius shone with a larger and more luminous flame 
after the onset of bodily infirmity, in defiance of the physical 
mechanism which is too often permitted to master the will. 
The hostility of Pasteur to Germany and all things Teu- 
tonic was greatly intensified by the events of the Franco- 
Prussian war and has left a somewhat regrettable impression 
on his scientific work. Desiring to contribute to the rehabil- 
itation of his unhappy country he was led to improve the 
processes of brewing, with a view to increasing the wealth 


of France and at the same time lessening the yearly tribute 
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to the despised people beyond the Rhine. It was easily 
shown that some of the diseases of beer are due to the action 
allowed to take part 


of bacteria in the process of fermen- 


tation. But it soon became clear that the mere exclusion of 


these microédrganisms does not insure a brew of good beer. 


The problem was considerably complicated by the difficulty 
of deciding what constitutes excellence in beer, and this situ- 
ation was not helped by the fact that Pasteur, who disliked 
much as he disliked Germans, 
Nevertheless 


establishing 


the German drink almost as 


could not distinguish one brew from another. 


after many discouragements he sueceeded in 


methods, which much improved the character of French 


methods involving the aeration of beer-wort by steril- 
The results 


beers, 


ized air and the abandonment of open coolers. 


were far from satisfactory owing to the circumstance that 


Patseur quite overlooked the part played by the undesirable 


forms of yeast—so-called wild veasts—in the production 


of abnormal fermentations. In fact it is doubtful if he 


veast by the 


could have separated the different types o 
his command, for even in so late a work as the 
the date 


methods at 


famous “ Etudes sur la Biére,”’ bearing 1876, we 


are struck with the inadequate character of Pasteur’s devices 
for obtaining pure cultures of micro-organisms. 


This work, with its tender dedication to the memory of 


Pasteur’s father, was a highly important contribution to bae- 


teriology in spite of its many botanical defects. It is really 


writer's 


rather than a strict treatise on the 


potpourri bringing together the 


a bacteriological] 
Views on many questions, 
causes of bad beer 


volume treats of the 


diseases of beer. Besides chapters on the 


and improved methods of brewing, the 
ferments and furnishes conclusive experimental 


evidence against that plastic doctrine of the transformation 


t 


erigin of 


of species around which the friends of the spontaneous gen- 


eration fallacy were hopefully rallying. But by far the most 


striking and original chapter in this notable volume is that 


in which Pasteur formulated his physiological theory of fer- 


mentation—the startling theory that the essential charac- 


terictic of fermentation is life without air, life without free 


oxygen. This theory, if not entirely upheld by other biolo- 


least proved a powerful! stimulus to new studies 


gists, has at 
of this unexplored aspect of life. 

Pasteur’s life was prolonged a quarter of a century after 
the close of the war with Germany and during a large part 
of this long period his mind dwelt almost unceasingly on 
creat biological and practical problems 


One of 


two phases of the 


which it was his fortune to develop so fruitfully. 


these was the investigation of the etiology of disease as re- 
The other was the 


lated to the activity of microérganisms. 


experimental study of the amazing phenomena of immunity 


to the action of specific viruses or virulent microérganisms. 


rhese two affiliated phases of bacteriological research culmin- 


ated in one of the most remarkable discoveries of all time, 


remarkable for its practical results but even more striking 
as an example of the use of the imagination in science. It 


worth while to consider the chief events that ulti- 


} 


is well 
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mately led to the discovery of a method of immunization 


against the virus of hydrophobia. 
The idea that some diseases are due to living microérgan- 
by Boyle two hundred years before the 


isms was suggested 


days of bacteriology. From time to time thoughtful men 
took up this idea as worthy of discussion but it received 
no substantial confirmation until Schoenlein, with the aid of 
the microscope made his admirable discovery of the infectious 


nature of ringworm. This was in 1839. Within a few 


years Henle, the gifted anatomist of Géttingen, proposed an 
ingenious explanation of the infectious diseases which as- 
sumed the agency of microérganisms, but the theory though 
based on thoughtful clinical considerations was deficient in 
data little influence on 


is scarcely surprising that the leading scien- 


experimental and had practical 


medicine. It 
tific minds of the epoch should have been hostile to any mere 
their struggle 


hypothesis of contagion by germs, for in 


against the ancient conception of a vital force they regarded 
the idea of a contagium vivum exactly as Liebig had regarded 


Schwann’s and Pasteur’s doctrine of fermentation. Even 


the illuminating cell-doctrine of Virchow was not especially 


favorable to the idea that living organisms from outside can 
excite disease by fixing themselves and developing in the 
and genius ad- 


Pasteur’s training and 


fitted 
truth of etiology but to force it, 
half stunned 


temperament 
detect the 


bor ly. 


mirably him not merely to reat central 


in spite of stubborn opposi- 
a doubting world at the boldness 


But while he took a large part in com- 


tion, upon 
of the new doctrine. 
pelling this revolution in the conception of disease the way 
was prepared by others, and especially by the fine observa- 
tions of the biologist Casimir Joseph Davaine and the ac- 
curate and ingenious experimental methods of Robert Koch. 

Davaine while assisting the clinician Rayer in the study 


of the devastating anthrax plague in 1850 observed little 


thread-like bodies in the blood of animals dead of this disease. 
Ten vears later Delafond observed these little threads to be 
living organisms with the power of multiplying outside the 
after his first observations Davaine, 


Thirteen years 


suggestive work on the butyric acid fer- 


body. 
incited by Pasteur’s 
ment, reopened his study of anthrax and confidently pro- 
claimed that the organisms he had found were the cause and 
the only cause of anthrax. But it required the superior 
technique of Koch unquestionably to obtain the anthrax or- 
ganisms in pure culture to follow the cycle of their develop- 
ment in the animal body and thus to place the important 
discovery of Davaine on an impregnable scientific foundation. 
field a little later, independently 


Pasteur, this 


worked out some of the most striking features of the etiology 


entering 


of anthrax and convinced the best scientific minds of France 
of the relationship between the bacilli of Davaine and the 
perpetuation of the anthrax plague. 

Very closely associated with Pasteur’s work on anthrax is 
the admirable research in which the master, aided by Joubert 
and Chamberland, discovered the organism known to us as 
the bacillus of malignant cedema but described by its detect- 
ors as the vibrio septique in the same year (1877), in which 
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‘ll known publication on anthrax appeared. Of the 


the 
manv excellent features for which this research is distin- 
guished there are two that deserve especial mention. First, 
the recognition of the septic vibrio in the blood of animals 
not newly dead of anthrax was an extremely important ser- 
vice in clearing up the gravest objections to Davaine’s doc- 
trine of the etiology of anthrax. Secondly, the observa- 
tion that the septic vibrio is anaerobic affords the earliest 
example of a pathogenic organism which in its vegetative 
form is inhibited by the presence of oxygen—a discovery 
which we may reasonably attribute to the experience gained 
sixteen years before with the butyric ferment. 

In looking for fresh proofs of the bacterial origin of dis- 
ease Pasteur made some visits to the hospitals of Paris and 
thus came into closer relations with the practitioners of 
medicine and surgery. The alert and intellectually honest 
minds bade him welcome and gave him every help to pursue 
his studies; the conservatives looked at him askance, con- 
fidently set up their time-worn theories against his experi- 
mental proofs and lost no occasion to ridicule the germ 
theory of the origin of disease. To-day it is difficult for us 
to picture the incredulity and amazement of many prosper- 
ous and self-satisfied practitioners on hearing Pasteur’s an- 
nouncement that he had found the same pus exciting micro- 
érganisms (probably the staphylococcus pyogenes aureus) in 
the pus from a series of boils and in the pus from osteomye- 
litis, and that these conditions, so different in clinical char- 
acters, are identical as regards etiology. Very soon a second 
bomb of the same nature fell into the conservative camp 
with the confident and even fervid declaration that child- 
bed fever is a septicaemia commonly due to a coccus in chains 
(streptococcus) ° which could be detected in the cavity of the 
uterus, in the blood of the uterine sinuses, and in the blood 
of living patients. The far-reaching practical results of this 
investigation, to which Pasteur devoted only one short publi- 
cation, are so well known to you that they call for no comment 
here. 

Not long after the beginning of the anthrax study the 
attention of Pasteur was directed to a disease which was des- 
tined to play a remarkable part in leading to the great goal 
toward which the researches of the master were carrying him 
—the discovery that it is possible experimentally to induce 
immunity to disease caused by virulent microdrganisms. 
Perroncito of Turin and Toussaint of Toulouse had reached 
the conclusion that an organism detected by the former is 
the cause of chicken cholera, but neither had the requisite 
bacteriological training actually to establish the correctness 
of this contention. Pasteur was consulted on the subject, 
and bringing to bear his superior knowledge and technical 
skill, succeeded in growing the organism outside the animal 
body and in experimentally inducing chicken cholera by 
means of these cultures grown in vitro. Returning to the 


Pasteur’s description of the organism found in puerperal septi- 
caemia is not full enough to make it certain that he was dealing with 
pure cultures of the streptococcus pyogenes. 
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laboratory after a short absence he found that his cultures 
of the bacilli of chicken cholera had failed to grow or had 
grown only feebly. To increase the activity of these micro- 
organisms they were now inoculated into normal fowls—a 
procedure suggested by previous experiments with other 
bacteria. ‘The results were disappointing, for the inoculated 
animals showed no signs of the disease. This made it neces- 
sary to isolaté and grow actively pathogenic bacteria from 
animals with chicken cholera. Having done this it occurred 
to Pasteur that it would be of interest to inoculate with fresh 
and virulent bacilli the animals already treated with the 
attenuated strain of chicken cholera organisms. This was done 
without delay, and to his surprise nearly all of these pre- 
pared animals resisted the virulent germs. They had been 
immunized by means of the attenuated cultures and a new 
principle had come into medicine. By experimental study 
and long reflection on the work of Jenner, the mind of Pas- 
teur had been prepared to grasp the immense practical sig- 
nificance of this discovery. It appeared probable that what 
had been accomplished for chicken cholera could be extended 
to other diseases. One special consideration made Pasteur 
feel hopeful as to the possibility of immunizing sheep and 
cattle against anthrax. He had noticed that certain sheep 
long exposed to anthrax through grazing on infected pastures 
did not die after experimenta] inoculation with a virulent 
anthrax culture whereas previously unexposed animals of the 
same herd died promptly after such inoculation. More- 
over, he knew from experience that fowls can be immunized 
against chicken cholera by feeding them the specific germs 
of that disease and this fact strongly suggested a similar 
explanation for the anthrax immunity which he had noticed. 
With this analogy in mind Pasteur took the first step toward 
the preparation of a vaccine against anthrax. As in the 
case of chicken cholera he strove to attentuate the specific 
organisms of the disease. This he tried to do in the way that 
had succeeded so well in the case of chicken cholera, that is 
by exposing anthrax cultures to an abundance of oxygen at 
the body temperatures. But Pasteur found that under 
these conditions the anthrax organisms retain their virulence, 
owing, he believed, to their capacity to produce resistant 
spores. To check this growth of the anthrax spores he suc- 
cessfully resorted to the procedure of growing his cultures 
at a temperature of 42°—43° C. in the presence of oxygen. 
By varying the procedure somewhat he was able to prepare 
a series of anthrax vaccines of different degrees of activity, the 
use of a mild vaccine being followed by that of a stronger 
one in the course of immunization. 

The announcement by Pasteur, Chamberland and Roux of 
a method of protecting animals against the anthrax scourge 
excited great public interest but was in many quarters re- 
ceived with skepticism and derision. Pasteur was invited 
to make a large scale public test of his claims near Melun at 
the farm of Pouilly le-Fort. He accepted the challenge 
gladly and on May 5, 1881, began a series of public inocula- 
tions which will always be memorable in the annals of med- 
ical science. The publicity with which the unique experi- 





9 
bo 


ment was performed; the unconcealed hostility and suspicion 
of many of the on-lookers, and the alternating hopes and 
fears of Pasteur, have been most entertainingly described 
by M. Vallery-Radot. The outcome was a convincing demon- 
‘the practicability of Pasteur’s method of immuniz- 
against anthrax in sheep. Nevertheless, two years later, 
in an ill-natural attack on Pasteur’s work, Koch attributed 
the discovery of vaccination against anthrax to. Toussaint and 
pointed to a paper in which the later had reported some 
experiments describing the immunization of dogs and sheep 
by means of anthrax bacilli which had been heated at 55° C. 
for 10 minutes. 

While it is true that Toussaint thus immunized animals 
against virulent anthrax crganisms, his method of obtain- 
ing a vaccine was unreliable and unsuited for practical use. 
The fact is that Toussaint, stimulated by Pasteur’s discovery 
of a method for immunizing against chicken cholera, pre- 
pared a vaccine which sometimes protected against the dis- 
ease but which was dangerous owing to uncertainty as to the 
number and condition of living anthrax organisms which it 
contained. His publication appeared six months after that 
of Pasteur who although greatly interested in the observation 
of Toussaint, criticised the methods of the latter and ultim- 
ately prepared a safe vaccine consisting of definitely atten- 
uated anthrax organisms. The crude experiments of Tous- 
saint were wholly based on the epoch-making immunization 
to chicken cholera. 

On March 15, 1882, Louis Thuillier, the earnest and gifted 
but ill-fated young assistant of Pasteur, discovered in the 
blood of swine dead of erysipelas (rouget de pore) an organ- 
ism which appeared to be the active agent of this plague— 
an organism which Klein in his elaborate investigation had 
quite overlooked, but which was independently discovered by 
Detmers of Chicago. Pasteur had inspired this fine research 
of Thullier and stood ready to develop it. By carrying the 
suspected organism through many generations on veal bouillon 
and finally introducing it into hogs, the true swine erysipelas 
was readily induced. The real problem, however, was to 
make an attenuated virus for the purpose of immunizing 
against the disease. Pasteur succeeded in obtaining a virus 
capable of protecting certain races of hogs for a period of a 
year or more and this important practical success is rendered 
especially noteworthy by the method that was followed in at- 
tenuating the rouget organisms. In 1887, he had found in 
the saliva of rabid dogs an organism highly virulent for 
rabbits (micrococeus of rabbit septicemia). Adult guinea 
pigs were immune but young guinea pigs quickly died after 
inoculation. By passing the organism through a series of 
voung guinea pigs it gained in virulence until it grew fatal 
for adult guinea pigs. But the modification which especially 
impressed Pasteur was that the bacteria which had thus 
gained in pathogenic qualities for guinea pigs had at the 
same time become attenuated for rabbits. 

The memory of this singular observation now came to his 


® Micrococcus lanceolatus. 
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After passing the rouget bacteria 


aid in the rouget research. 
through a series of pigeons (which are naturally susceptible) 
it was found that the blood from the last pigeon had beceme 
much more pathogenic for swine than blood from hogs dead 
of swine erysipelas. On the other hand, Pasteur discovered 
that while the passage of the rouget organisms through a 
series of rabbits (which are not naturally susceptible) per- 
mitted these bacteria to grow more readily in the blood of the 
rabbits and to become more highly pathogenic for them, 
they became definitely and permanently diminished in viru- 
lence for swine. Thus after inoculation with modified or- 
ganisms, hogs became ill but did not die. On their recovery 
they were immune to fatal rouget. The genius of Pasteur 
thus gave to biological science a definite method of perman- 
ently modifying the pathogenic characters of certain micro- 
organisms. This contribution is recorded in a paper which 
won the applause of the Academy of Medicine and which 
even to-day excites admiration for its mingling of experi- 
mental skill and scientific imagination. 

So far back as 1880, in the midst of the exacting anthrax 
investigation, Pasteur had found time to begin a new re- 
search on the protective action of attenuated virus. From 
modest beginnings this research grew in the hands of the 
master to be the crowning work of his life, in the sense 
of embodying the fullest and in some respects most original 
expression of his ideas on the use of experimentally enfeebled 
viruses for the mitigation of infectious processes. The 
transmission of rabies through bites made probable the in- 
fectious nature of the disease and encouraged a hope that it 
would not be very difficult to isolate the specific organism 
from the saliva of rabid dogs. But the most systematic 
efforts to isolate such an agent were rewarded only by 
failure. To this disappointment was added a second, even 
more disconcerting. It was found that the experimental 
transmission of the disease Ly means of saliva is a matter 
of great uncertainty. Moreover the uniformly fatal outcome 
of hydrophobia made it impossible to form any opinion as 
to whether the unknown virus was capable of conferring im- 
munity. Many an investigator would have been deterred 
from the prosecution of an enterprise so unpromising, but 
the interest of Pasteur had been fully enlisted before he 
realized the difficulties of the preblem, and the tenacity of 
his nature urged him to keep patiently on his course. He 
saw clearly that a reliable way must be found to communicate 
rabies experimentally and acting on a suggestion made by 
Dr. Dubue of Pau, that the disease is essentially one of the 
central nervous system, Pasteur took small bits of nervous 
tissue from animals dead of rabies and placed them under 
the skin of experimental animals. This method was no con- 
siderable improvement on similar inoculations of saliva from 
rabid dogs, but it served as the clew to a notable advance. 
This was the introduction of rabic nerve-tissue directly into 
the central nervous system of the animal to be infected, a 
procedure based on the idea that since rabies behaves like a 
disease of the nervous system the microorganisms causing it 
would be likely to find in the nervous system a living culture 
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mi um highly favorable to their erowth. The acute intelli- nental tecl nique, To ithologists of the pre sent day Pas- 
if the masterful experimentalist is strikingly illus- ‘ acquired nmunity appears so crude 


v the fact that failure to isolate specific microérgan- 


d not shaken his faith in the testworthiness of his 


ved idea Hence when he found that hydrophobia 
rlv followed subdural inoculation with rabic nervous 
al he was more pleased than surprised. The ‘first 
us inoculated showed unmistakable signs of rab 


ifter fourteen days and other animals gave similar results. 


Moreover on bringing into practice the experience he had 


} 


Pasteur found that lh 


d in studying swine ervsipelas, 


nerease the pathogenic properties of the virus by 


ng it subdurallv through a series of rabbits or reduce 


or dogs hy earrying it subdurally through a series of 
ikevs. Tle thus had at his command three different 
ruses, a virus of natural strength, a virus of increased 
virulence and an_ attenuated Later 


virus. experiments 


showed that a safer virus could be prepared by drying over 
ustie potash at 21° C. the spinal cords of rabbits dead of 
vy injecting subcutaneously first a weak virus and sub- 
sequently a stronger one into parts with very few nervous 
structures Pasteur succeeded in immunizing dogs against 
otherwise fatal subdural inoculations. This success sug- 

sted the possibility of immunizing human beings. The 
relatively long duration of the period of incubation, which 
forty days, made the outlook for human 
The opportunity for 


is commonly abou 
immunization peculiarly promising. 
trying the method soon appeared in the person of the little 
Alsatian lad, Joseph Meister, who came to Paris with four- 
teen wounds inflicted by a rabid dog. Pasteur courageously 
resolved to make an effort to rescue the bitten child from the 
certain death to which he was doomed, by making successive 
The re- 


sult is known to all the world; the effort to utilize the long 


injections of rabbit viruses of increasing strength. 


period of incubation to quickly establish immunity through 
repeated inoculations, proved a success, not only in the case 
of little Meister, but in many thousand other instances. 

The great research on rabies fittingly marks the culmin- 
ation of Pasteur’s long career as an investigator. In that 
investigation can be seen the same technical skill, the same 
respect for minute detail and the same pertinacity that had 
distinguished so many earlier researches, but there can be 
seen also a degree of originality and a fertility of resource 
that excel nearly all previous exhibitions of these powers. 
The accumulated experience of a quarter century of orig- 
inal study of microérganic life served as liquid iniellectual 
capital on which Pasteur drew for guidance at every turn in 
the extraordinarily intricate and perplexing study of rabies. 
And it seems wholly clear that this new discovery could never 
have been made without such a treasure of experimental 


experience. 

One who looks only at the results of Pasteur’s far-reaching 
work is apt to overlook his mistakes and shortcomings and to 
forget that he made some serious errors not only in the inter- 
pretation of experimental data but sometimes also in experi- 





teurs conception of 
that it is difficult to believe he ever entertained it seriously. 
His work on chicken cholera naturally led him to form a 
theory to account for tl mmunization which he observed 
immunity arises from the inabil- 
tv of a pathogenic organism to grow in a medium in which 


mune 


cation of the specific organisms has been made up, just as an 


organism will after a time cease to grow in vitro in an old 


lture medium. It seems strange that he did not test this 
theory trving to grow t! organisms outside tl body 
n tl 10 nd serum o th the immunized and normal 


inimals and so learn that he was in error. The short and 


sually inadequate descriptions of microérganisms which 
Pasteur s ven in his terse publications have aroused 
much criticism from hacteriologists and it cannot be denied 
that he underrated tl mportance of minute morphological 


and cultural studies, studies without which some of the most 


mportant odern advances could not have been made. Nor 


: it easy to explain the reluctance with which adopted the 
improved bacteriological technique of other investigators. 


Koch 


s method of plating bacteria, Weigert’s and Ehrlich’s 


methods of staining, and certain important nutrient media 


found their way into his laboratory only after long delay and 


through the efforts of assistants. 


Pasteur’s comparatively 
faulty technique for obtaining pure cultures of bacteria is 
doubtless responsible for many of the disheartening results 
that have been reported by foreign observers who used his 
vaccines, which appear to have been to often contaminated. 
Nevertheless his methods in the mair served their purpose well, 
and we should remember that the most finished instruments 
cannot belong to the pioneer who makes his own tools. 
Fortunately, Pasteur was greatly favored by the circumstance 


] 


that in many of his etiological studies he made cultures from 


the blood, where the specific microérganisms often existed 
in pure culture. 

Although even the plainest narrative of Pasteur’s individ- 
ual achievements is proof enough that his work holds a 
unique position in the history of biological science it is worth 
while to consider in more general terms what it was that the 
consummate experimentalist added to the science of medicine. 
Such a consideration gives us a more just measure of his in- 
fluence than the most detailed recital of specific investiga- 
tions. If we would understand the influence of Pasteur on 
medical science we must recognize that his example as the 
apostle of an almost untried method of approaching the 
problems of medicine has been no less enlightening than 
his actual discoveries. Emerson has said “ Great men exist 
that there may he 
medicine in the United States as well as in Europe, plainly 


greater men.” The recent history of 
shows that the seed of example sown by Pasteur has already 
fallen on receptive soil from which have sprung new combi- 
nations of human faculties powerful for the amelioration of 


human life. Our country has no greater cause for satisfac- 
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tion than the knowledge that the ideality as well as the relative to etiology and immunity for which the medical 
methods of Pasteur have inspired a growing circle of original sciences had waited so long. 

investigators in medical science who labor for the common To have fought the long battle of life with unwavering 
welfar Let us hope that this circle will be continual! constancy to the loftiest ideals of conduct, toiling incessantly 


widened, in the future as in the past, by accessions from the without a thought of selfish gain; to have remained unspoiled 


students of this universitv, where the best ideals of work vy suecess and unembittered by opposition and adversity: 
have been so richly nurtured. to have won from nature some of her most precious and 
Perhaps the most deepiy significant feature of Pasteur’= covert secrets, turning them to use for the mitigation of 
eontributiol to medicine is their direct dependence on the human suffering: these are proofs of rare qualities ol art 
principles of physies and chemistry, the sciences that se and mind. Such full sueeess in life did Louis Pasteur at- 
often lie at the heart of real advanees in bielogy. Medica tain, and from the consciousness of good achieved, his noble 
nien trained alone the conventional semi-scholastie [mes had ature found full reward for all his labor. 
often dabbled with these fundamental sciences and sometimes Of the children whom fortune has endowed with splendid 
the superficial contact had elded ecreditable or even Ii- oi{ts, there are tew whose lives heve aifected so yrofoundly 
portant results. In many instanees also truly great advances ind so beneficently the fate of their fellows, few who have 
had come from the labors of men who like Malpighi, Bichat arned in equal degree the gratitude and reverence of all 
and Johannes Miiller were wide awake to the facet that sound civilized men. Although not many can hope to enrich scienc 
medicine st on sound biological coneeptions. with new principles, all of us may gain from Pasteur’s life 
But despite the aetivit of numerous gifted medieal men the inspiration to cultivate the best that is in us. Let us 
of broad scientific sympathies, the medical profession at the keep ne in our memories the inspiriting words which tl 
beginning of Pasteur’s career was dully following a well-trod- master spoke on the 70th anniversary of his birthday: 
den ut near ‘ind road, in the hopeless struggle to solv * Young men, oung men, devote yourselves to those sure 
the intricats roblems of human patholoev and physioloe and powerful methods of which we as vet know only thi 
by minut yhservations and experiments confined large! irst secrets. And I say to all of you, whatever may be your 
tc the most complex representatives of animal life. Then ireers, never permit vourselyes to be overcome by degrading 
for the rst time there appeared in the biological sciences and unfruitful scepticism; neither permit the hours of sad- 
a man profoundly trained in the methods of chemistry and ness which come upon a nation to discourage you. Live 
physics a nspired, moreover, with a firm confidence in thi in the serene peace of uur laboratories and your libraries. 
applicability of these sciences to the solution of biological First ask yourselves, what have I done for my education? 
and medical problems. Triplvy armed with a sound method, Then as you advance in life, what have [ done for my 
a lofty magination and a strong will to serve his country, country ¢ So that some day that supreme happiness may 
Louis Pasteur entered the wide arena of medical research, to come to you, the consciousness of having contributed in 
win there the triumphs that have reconstituted medicine some manner to the progress and welfare of humanity. But, 
ind have seeured him an undving fame. Step by step, with whether our efforts in life meet with success or failure, let us 
rigid logic and unfaltering determination, he passed from be able to say when we near the great goal, ‘ I have done what 
the early erystallographie discoveries to the new conception [ could.” 
of fermentation and from this to the erucial diseoveries 


ASCENDING RENAL INFECTION; WITH SPECIAL REFERENCE TO THE REFLUX OF URINE FROM 
THE BLADDER INTO THE URETERS AS AN ETLOLOGICAL FACTOR IN ITS CAUSATION AND 
MAINTENANCE.* 

By Joun A. Sampson, M. D. 


Resident Gynecologist, The Johns Hopkins Hospital. Instructor in Gynecology, Johns Hopkins University. 


\ vear ago L* advoeated and described a more radical oper- “dug out ” from among the pelvic vessels. It is also a more 
ation for carcinoma cervicis uteri, which consists in the re- extensive operation, in that the tissues between the growth and 
moval of the ivmphatics from the sides of the pelvis and en the glands, and the glands themselves are removed together 


masse with them the uterus and growth, and all the tissue with the uterus and the growth. The indications for such an 
1?) 


from pelvic wall to pelvic wa This is the reverse of an oper- operation are the high percentage of recurrences, namely, 


ation where a hysterectomy is done and the glands are then about 88 per cent of the cases in this hospital in which five 
vears or more have elapsed since the operation; the involve- 


* Read before the Johns Hopkins Medical Society, October 12, 1908. ment of the lymphatic elands in from 30 to 50 per cent of 
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the ses as reported by Wertheim and others; and in addi- 
fact that the presence of cancerous tissue 1n the 

etrium cannot be clinically diagnosed, as | have em- 

ed in the article referred to. Such an operation is 

ted most in so-called favorable cases, for in these there 


he question arises, What 


3 est chance for a cure. T! 

: ve done with the lower end of the ureters? If they 
ssected free from this tissue, ureteral necrosis may 
at any rate the tissue has not been removed undis- 


On the other hand, if the lower 4+ em. of the ureters 


oved with the growth and the renal ends of the ureters 


planted in the bladder, there is the danger of an as- 
( ng renal infection, for evstitis is an only too frequent 
of such an operation. I have done 10 of these more 


operations, resecting one or both ureters in 3 cases. 
of the 10 eases have died, one on the fifth day from 
nal obstruction and two from ascendit enal infec- 


me dying on the ninth day and the other on the seven- 


eent day. In these two cases the ureters were resected in 

ul not in the other. These cases «di and a_ better 

edge of the anatemy and phivsiology of tl ireters and 

r and the etiological factors in the causation of 
eystitis and ascending renal infection. The necrosis of the 
reters, uretero-vesical implantations and etiological factors 
n the causation of eystitis will be treated of in subsequent 

he association between cystitis and renal infection is 

ery interesting one, and frequently it is impossible to ascer- 
tain which is the primary seat of the trouble. One realizes 
that the presence of an inflammatory process in one organ 


oes not necessarily indicate a similar condition in the other. 
A person may have a stone in one kidney with a suppurative 
velitis and yet there mav not be any symptoms referable to 


vstitis and on cystoscopic examination the bladder, into 


which the diseased kidney is discharging purulent urine, may 
appear normal. Likewise, every case of cystitis does not 
cause a renal infection. 

There are three avenues by which organisms may gain ac- 
cess to the kidneys from the bladder: 

I. ‘The blood-vessels. 
IT. The lymphatics. 
IlJ. The ureters. 


I. rHE BLOOD-VESSELS. 


Organisms entering the veins of the bladder might reach 
the kidnevs through the following blood-vessels: 

\. General circulation. 

B. Vesico-utero-ovario-renal anastomosis. 


U. The blood-vessels of the ureter. 


A. GENERAL CIRCULATION. 


The frequency of the appearance of the bacillus tvphosus 
in the blood and urine of typhoid patients serves as an im- 
portant aid in the diagnosis of this disease. Lennander™ ad- 


vocates that urine cultures should be taken in cases of perito- 


nifis as a possible means of diagnosing the organism causing 
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tion to the fact that it is uncertain, because certain organ- 
sms, Ss, 10] exaln} the pneumococcus, cannot ve in ae d 
urine, It would seem nh man infective processes, that at 
some time the organisms y escay nto the circulating blood 
and may frequently be eliminat rom it the kidneys with- 
out appreciable injury to the latt ‘or, aside from the pres- 
ence of organisms in the rit re may not ny s )- 
toms or signs esting ren nfection and the st-mort 

ndings may be Patlve Un 1 other han ! 

reported im tl terature 1 ses where a re nfection 

s apparently develope rol n infective process In som 
other part he (See rticle, Nierenabscess und 
Perinephritis ki. Herszkv. ) 

During the . ear | Ve ( CUINnS edhe . 
eriments oO n regar » re ifectior the 
right urets 1 els 2s an nyect 2 ce. al twe l'- 
mur | illon culture of St ! ‘ ) 
the jugular vein In every instance tl ure- 
ter Was Tle ecame tl seat renal infecti - 
anism was ne rom kidine Wn hie 

ree of the vs died at the ( yur ane e days fron 
epticenua wi rel nfectior Two of the ve “ 
were killed at tl eC] ol two : l was 0 opt n ti 
organisms iro ol neys al th ) ( t? trom 
he id or li In the ot hire es the ureter which 
had veen tied Was releast I | ‘ 0 ePVel IVS l - 
planter nto t] ad | ee il l roc? re C- 

ve rel nfectior In se cight cases the organis fte 
t had been introduced into tl rewating bloo s elimi- 
ited by the kidneys and ( reter was ti ts kidn 
ecame the seat ol renal intection an the « r organ might 
or might not escay pending on the virulence of the organ- 

the individual suscepti vy, et 

Lol » Cohnhein n speaking of the disappearance of 
organisms from the cir ting blood, stated tl while some 
mav be destroved in tli 00 tself, “it is certain, on the 
other hand, that they mav be exereted from the blood. This 
can be very beautifully seen in the kidneys of guinea-pigs or 
rabbits whi ive ( ) enic’ fever: her Ss not un- 
common to ! one ot tl acillic within the ps ol the 

ymeruli, ai som ts st t st within the cap- 
sule of Bowman, or tl ready have entered the men 
of the uriniferous tu s. In many infectious diseases, 
moreover, there are present in the kidneys sinall foci of S- 
ease, whose center is for colony of bacteria situated 
in the interior of a uriniferous tubule, and I ean only ae- 
count for them supposing an excretion 0co into 
the urinary passages al iry deve ent there into 
aliens 

Different results have been obtaine the various investi- 
ators who have worke mo these lines Adi s- 
cussed these results a tates that elieves that vlule 
one of the functions of tl vmphati wnds is to take up 
and destroy bacteria cir ting in the ymp a function of 
the liver, both as regards its endothelium an s cells s to 
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take d destroy such bacteria as are introduced by leu- 
coeytes into the vessels of the portal svstem and gain entrance 

( tal blood; while similarly, a funetion of the kid- 
ni aarenchyma, more especially of the convoluted tubules, is 
{ 10 wteria circulating in the systemic circulation.” 

P O' whose article appeared a year Jater than 
Adan es up the consideration of the fate of bacteria 
from thetr entrance into the body until their destruetion or 
( nation ym if Lhe views the works Ot previous Investi- 
vators ( his own experiments. ‘The latter are very 

tructive because yarious organisms were tried and many 
animals were used, both normal and immunized. Of particu- 


is the rapidity with which organisms injected into 


taneous vet into the cireulating blood and 


ssue may 


rans ot the body 


disappear fr 


and appear in the urine and bile, 


ditferent 


various or 


and fina ym the blood and organs. 


He thinks that wl reanisms gain access to the tissues of 


the body they may be killed at the portal of entry, and also 
may, through the lymphaties, be absorbed into the circulation 
and be quickly eliminated with the urine and bile. On the 
other hand, they may multiply and give rise to abscesses with 


When a 


present, 


sequent elimination of the infection. small 
antitoxin and bactericidal substances is 


ymmount ot 


then various foci may appear in the different organs and tis- 


sues of the body. In the absence of these substances a general 


septic infection arises. 


| 


If one of the functions of the kidney is that of destroying 


or excreting organisms which have gained entrance to the cir- 
culating blood and are not killed before reaching the kidney, 
my experiments together with the knowledge that organisms 
may frequently be found in the circulating blood and urine in 
acute infections and that renal infection may occur from an 
infective process in some other part of the body, suggest how 
in certain cases this takes place. Injury to the ureters in 
childbirth might bring about a temporary swelling of the ure- 
ter, hence a stricture. Should organisms gain access to the 
circulating blood, conditions would be favorable for renal in- 
fection. ‘The presence of organisms in the blood and thence 
in the kidney may serve as a nucleus for a renal calculus, 
which, when it attains a sufficient size to injure the kidney or 
occlude the ureter, may, from the organisms still present or 
organisms coming from a distant focus, give rise to renal in- 
fection. 
May the colon bacillus, a very frequent cause of renal infec- 


In this connection a very interesting question arises. 


tion, and also other organisms, gain access to the circulating 
blood and be destroved or excreted by the kidnevs without 
giving rise to any symptoms or in any way injuring the kid- 
ney? Animal experimentation suggests that this may take 
place, for organisms may be injected into the circulating 
blood and may be found in the kidneys and also in the blad- 
der, and the kidneys appear normal. ‘The presence of organ- 
isms in the blood and urine of patients suffering from acute 
infections also suggests the possibility of the above, for such 
patients do not necessarily die, and when they do, the kidneys 
removed afterwards may appear normal. 


The physician must bear in mind the relation between the 
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kidnevs and infectious foci in other parts of the body, for the 


finding of organisms in the urine may not indicate renal in- 


; 


fection but an 


; : 
which the 


infection in some other portion of the bod 


irom organisms have escaped into the circulating 


blood and have been eliminated by the kidneys. 


\s organisms may get into the circulating blood from any 


focus of infection, either directly by entering the blood-ves- 


sels or indirectly through the lymphatics, so they may from 


inflammatory processes in t] adder. Should a stricture of 


the ureter be caused by the cvstitis, then conditions would be 


favorable for renal infection from organisms carried by the 


ylood from the bladder to the kidney. 


In four dogs | ligated the right ureter and excised from yo 


; 


to 3 em. of it between the 


igature and the bladder. The vesi- 


eal end ‘of the cut ureter was also tied. The bladder was in- 


‘ised and the mucosa was injured and in places removed, care 
A small stone 


being taken not to injure the ureteral orifices. 


was now placed in each bladder and the incision closed. Ten 
ee. of a twenty-four-hour bouillon culture of Staphylococcus 


mogenes aureus Was injected into the bladder. One dog V 


as 


killed on the sixth day. In this instance the organism was 


regained from the blood, liver, gall-bladder, urinary bladder, 
and both kidneys, and there was a pyonephrosis of the kidney 
whose ureter had been ligated. Apparently, a general infec- 
tion had arisen from the bladder, and the kidney whose ureter 
had been tied became the seat of a pvonephrosis. The other 
dogs were killed at the end of two to five days, and all cultures 
except those from the bladder were sterile. Thus the possi- 
bility of a hematogenous renal infection arising from a cysti- 
tis must be considered. 

(side 


the kidney communicate with those of the bladder through two 


from the general circulation, the blood-vessels of 
other channels, the utero-ovarian vessels and the vessels of the 
ureter. 
B. VESICO-UTERO-OVARIO-RENAL CIRCULATION. 

In two post-mortems where I injected the renal artery with 
a 15 per cent solution of gelatine colored with ultra-marine 
blue, [ found that there was a free arterial anastomosis about 
the lower pole of the kidney between branches of the renal 
artery supplying the capsule of the kidney and the branches 
of the ovarian artery. ‘The ovarian artery in turn anastomoses 
freely with the uterine and that with the vesical arteries. 
The veins accompanying the arteries are larger and anasto- 
mose freely, and the ovarian vein frequently empties into the 
There is then both a venous and an arterial communi- 
In 
another case I injected the internal iliac artery and through 


renal. 
cation between the vessels of the kidney and the bladder. 


the above-mentioned vessels and the vessels of the ureter the 
injection fluid reached the capsule of the kidney and a few 
vessels in the kidney tissue. 


C. BLoop-VESSELS OF THE Urerer. (See the Ureter.) 


Il. THE LYMPHATICS. 
The lymphatic communication between the bladder and the 
kidney has been worked out by Sakata, and will be considered 
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In addition 


the ureter as a means oT renal intection. 
( mphatics probably in many cases act as ntermediary 
, ty he primary f and the general circula- 
a is between thi rimary ocus and the general circula 
IIT. rE URETER. 
In this connection one must consider the blood-vessels, the 


tics, and also the lumen of the ureter. 


A. Tue BLoop-VESSELS OF TITHE URETER. 


Recent experiments which I have made in regard to the 


efficiency of the blood supply of the ureter show that there 
3 eans of communication between the blood-vessels of the 
er and kidney through those of the ureter In a cadaver 


I inserted a canula into the left renal arterv through the in- 
cised aorta, and injected the kidney with a 15 per cent solu- 


of gelatine colored with ultra-marine blue. The entire 


r became injected so that on opening the bladder the ves- 
sels about the ureteral orifice were also injected. In this in- 
stance the ureter was supplied by branches from the following 
arteries: two from the renal, one from the aorta, internal iliac, 
branches ran 


n le vesical and vaginal arteries. ‘hese 


ngthwise in the ureter, in its outer perimuscu 


communicated freely with each other, giving off smaller 


lar coat, and 
ranches to the substance of the ureter. I have injected the 
renal artery in three other cases, the ovarian in one, the in- 
ternal iliac in two, and the abdominal aorta in two, first 
clamping the renal and iliac vessels in the latter two cases, so 
t the coloring material could not enter these vessels. All 


{ | 


these cases demonstrated the free anastomosis of the arteries 
he ureter, and also that any one artery 1s proba ily able to 
supply the entire ureter. The blood supply of the ureter is 
variable and may be derived from the aorta, the renal, ovarian, 
iterine, vesical and other arteries. The veins are larger, 

ss tortuous than the arteries and follow nearly the sam 


rse. Therefore, the possibility of infection passing from 


organ to the other through these channels may be con- 


sidered. 


3 Tre RELATION BETWEEN THE LYMPHATICS OF THE 


KipNEY, UrerTER AND BLADDER. 


Sakata,’ who has been working in Mikulicz’s clinic at Breslau 
enai intection arising trom the bladder, h Lis endeavored 


] 


» demonstrate whether or not there was a lymphatic com- 


nication between the bladder and the kidneys through the 


lymphatics of the ureter. He chose infants as subjects, and 


sed the Gerota injection mass. His conclusions are as fol- 
1. Lymphatie channels in the mucosa and submucosa of the 
reter could not be demonstrated. 


2. Lymphatie vessels were present in the muscular lavers 


and in the outer coats of the ureter, and these for the most 


rt ran parallel with the blood-vessels. 


. The efferent lymph-vessels were present for the most 


art, in the middle of the ureter and led to the lumbar lymph- 
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iodes which lie along the aorta, tl nferior vena cava, and 
mesial to the common iliac arte! 

t. The lymph-vessels of the lower portion of the ureter 
either emptied into 1 0 t1 viper s or united 
with tl vinph-vessels of the rdcle 


lvmph-vessels 


extending to lymph ho les could not aiwavs e demonstrated, 
ut when so they led to the nodes rut the aorta. Otherwise, 
the lvmph-vessels of this portion of the ureter passed over 


into those of the kidne 

6. The communication between the 
der and kidney was not direct but existed either by means of 
the local glands of the bladder and kidney or by means of 
the lymph-vessels of the ureter. 

In view of the fact that one is able at post-mortem to deter- 
mine the fate of dust inhaled by the individual from its de- 
posit in the lung tissue and bron¢ vinph-nodes, I thought 
that experimentally I could use a similar method in detect- 


ing the relation between the lv atics of the bladder, ureter 
and kidney. 

In one dog I opened the adder and cut away the mucosa 
from the right ureteral orifice. ‘I incision in the bladder 
was closed and the bladder was distended with a gum aeacia 


suspension of lamp-black introduced through a hypodermic 


needle by means of a syringe. ‘This was followed by 10 ce. 


of a 24-hour bouillon culture of Slaphylococcus pyogenes 
UureuUs, The iog was illed at the end of five days. Cultures 
were taken from both kidnevs and bladder, and the organ- 
isin was regained from the bladder while the cultures from the 
kidneys were sterile. Both ureters were cut into pieces 5 mm. 
long, and these were arranged in order on end and thus em- 
bedded in celloidin and cut. I was unable to detect any Jamp- 


ack in any part of the ureter, the pelvis of the kidney, or 
the kidney itself. I had hoped that the injury to the uretera 
orifice would permit the lamp-black to gain access to the lym- 
phaties of the ureter and that I should be able to recognize the 
particles under the microscope and thus trace it. In seven 
other dogs I made a uretero-vesical implantation on the right 
side and filled the bladder with lamp-black and a bouillon cul- 
ture of the staphylococcus, as in the first instance. One dog 


died on the third day irom general peritonius due to a tearing 


away of the ureter from the bladder. Pyonephrosis of the 
right kidney was present. Another dog died on the sixth day 
with bilateral renal infection The left rete! uid been 


isolated and vrauze W rapped about it, thus Causing a stricture, 
and the right ureter had been implanted as in the other case. 
In the other five cases the dogs were killed at the end of four, 


five, twelve, and forty-two days. 


dence of renal infection in only one: namely, the one killed at 
the end of forty-two davs, where there was a pyonephrosis on 


the right side. In this case and the others cultures from the 


ft kidney were sterile. In the other four cases cultures from 
the right kidney were also sterile, while the organism was re- 


vained from the bladder in each instance. Sections of the 


bladders, ureters and kidneys showed the lamp-black only in 


the bladders and not in the ureters or kidneys. 
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\Mly experiments, as far as the demonstration of the 
lymphatic communication between the bladder, ureter and 
kidney were concerned, were negative. 

Before considering “The Lumen of the Ureter as an 
Avenue for the Transmission of Infection from the Bladder 


to the Kidney,” it is necessary to understand the anatomy and 


physiology of the normal ureter and especially of the vesical 
portion of it in so far as they are related to ascending intec- 
Lion 


I. ANATOMY OF TITE URETER. 


‘he ureter is a flexible, contractile tube, extending from 
the pelvis of the kidney to the bladder. It is an active organ 
and in passing from the kidney to the bladder, changes its 


s crossed by other structures, all of which cause 


course and 
irregularities in its form. These irregularities consist of con- 
trictions and consequent dilatations between them. ‘The first 


constriction is situated a short distance below the pelvis of the 


kidney, and Glantenay speaks of this as the neck of the ureter 
rather than the neck of the pelvis, as it is usually called. The 


terminal constriction is situated at the point where the ureter 


enters the bladder. Other constrictions may occur in the 
ureter between these places, as where it bends over the iliae 
| ruveilhier * thought that these dilatations and con- 


Vessels. ( ive) 

ctions were inconstant, but Glantenay ‘ states that they are 
always present, although presenting slight variations, and 
that they are dependent on the functional activity of the 
e states that they are absent in the foetus. The 
constrictions are of importance as offering resistance to the 

ssage of renal caleuli, and Van Hook” has ealled attention 
to the liability of surgeons considering these physiclogical 
trictures to be pathological. The spindles act as reservoirs for 
the urine, and jrequently in slowly withdrawing a renal cathe- 


ter one can tell when the end of the catheter reaches one of 


reservoirs, for then there occurs an increase in the 


f 


amount of urine coming from the end of the catheter. These 


coustrictions and spindles often become much exaggerated in 
eases of obstruction to the ureter; and a frequent cause of 
hvdro-ureter and renal infection is evstitis which increases the 


} 


enosis normally present at the entrance of the ureter into 
the bladder. 

The walls of the ureter contain longitudinal and circular 
muscular coats and the lumen is lined with stratified epithe- 


to that of the bladder. From its structure one 


lar 
can seen that it is well adapted to its function, namely, of con- 


veving the urine from the kidney to the bladder. 
From the standpoint of ascending renal infection the vesi- 


ureter 1s most Important. This portion of 


the ureter must be studied under all phvsiological conditions 
of the bladder. I looked up the literature in regard to this 
point and was unable to find what I wished, so during the last 


ar 1 | ‘dened hi bladder ler vari , liti a 
yeal nharadened Numan diadcaers under Varlous CONdITIONS : as, 


distendec collapsed, contracted, and also DY for Ing fluid into 


the contracted and distended bladders. Some of these blad- 
ders were hardened by introducing formalin into the bladder 


through the urethra just after death and removing the organ 
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later, but most of them were fixed after removing the organs 


at autopsy. From these specimens the intravesical portions 


of the ureters were removed and these were studied by cutting 


them into longitudinal, cross and tangential sections. Other 


ways of studying the relations between the two were used ; as, 


gross dissection, placing in glycerin and by maceration with 
nitrie aeid. 

If one will dissect free the ureters and bladder from the 
adjacent structures and open the bladder so as to expose the 
trigonum, the ureteral orifices can be seen, sometimes as mere 


} 


slits, and other times as oval openings. Between the ureteral] 
orifices can usually be seen a band connecting the two, which 
is known as the intra-ureteriec band or fold. By making trac- 
tion on the ureter it will be seen that the ureter apparently 
passes through the bladder as a separate organ to be inserted 
nto the mucosa of the latter; for in doing this the mucosa is 
retracted and beneath it can be seen fibers apparently extend- 
ing from the end of the ureter out over the trigonum, the so- 
called roots of the ureter. Disse ~ claims that the origin of the 


intra-ureteric fold and roots of the 


ureter from a prolongation 
He has 


shown on serial cross-section of the vesical portion of the 


of the muscles of the ureter is only apparently so. 


ureter that the muscle bundles of the ureter gradually) 
diminish as one approaches the ureteral orifice and that these 
are replaced by fibrous tissue. The ureteral muscles end in 
the submucosa and mucosa of the bladder near this orifice and 
new muscle bundles arise in the submucosa of the bladder near 
the place where the ureteral muscles end and are separated 
from the latter by a small amount of connective tissue, and 
have a similar direction and appearance to the ureteral mus- 
cles. These new muscle-fibers give rise to the intra-ureteric 
hand and the so-called coats of the ureter, which can be seen 
beneath the mucosa of the fresh specimen or the one which has 
been preserved in glycerin, when traction is made on the 
ureter. A specimen which has been macerated in nitric acid 
brings out very well the relation between the ureter and blad- 
der. The intra-ureteric band and the roots of the ureter in 
such specimens apparently arise from the ureter and not from 
the bladder. The difference in the muscular structure of the 


1] 1] ] ] 4 ] } ] 
vlaaaer proper and the trigonuim 1s wel] snown, the large mus- 


cle bundles and coarse meshwork of the former as contrasted 
with the finer bundles and compact structure of the latter. 
The difference in structure between these two has been very 
carefully studied by Griffiths. 

is the relation between the ureter and bladder the same 
under all conditions: i. e., what effect have the various degrees 


of distention of the bladder and the varying amounts of intra- 


vesical tension on the vesical portion of the ureter? If one 
will examine the bladder of a patient (woman) through an 
open Cystoscope, a very good idea can be obtained of some of 


the changes which the bladder undergoes during contraction. 


When a patient assumes the knee-breast, elevated dorsal or 
Sims’ posture,” and an open cystoscope is introduced into the 
bladder, usually the bladder becomes distended and one can 
view the entire bladder. Now ask the patient to try to uri- 


nate slowly. Frequently one can see the bladder gradually 
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the cavity becomes smaller and smaller, while the 


<a becomes thrown into folds which partially occlude the 

of the contracted bladder. When the patient relaxes, 

tl ader again becomes distended by atmospli ric pressure. 
li the other hand, the patient is told to try to urinate 


, another phenomenon is frequently seen; viz., the in- 
| intra-abdominal pressure lorces the posterior bladder 
rainst the mouth of the urethra (the cystoscope in this 
nce) and the bladder becomes collapsed before it has had 
to contract. Had urine been present in the bladder, 
ts resistance would have permitted the two processes to act 
ther. ‘Thus can be demonstrated two important features 
ssociated with the process of urination; the contraction of 
the bladder itself and the part played by bearing down, 1. e., 
ncreasing the intra-abdominal pressure. 
if a patient’s bladder is emptied before an operation in 
vlvis, one can study the condition of the bladder, and 
e one will usually find a collapsed bladder—a condition 
ften seen at autopsy and in the sagittal sections made of 
rozen bodies. In this condition the cavity of the bladder 
nd the lumen of the urethra form a Y-shaped cavity, usu- 
with a long anterior limb and a short posterior one. 
On the other hand, one sometimes finds at autopsy a con- 
tracted bladder which protrudes into the abdominal cavity 
a form similar to a large hen’s egg. On section the 
men is found to be very small and partially occluded by 
ds of the mucosa of the bladder and is continuous with 
that of the urethra. The bladder contracts in order to expel 
the urine and then relaxes, as | have described in the cysto- 
scopic examinations. Between the acts of urination the blad- 
s a flaccid sac, which becomes gradually filled with urine 
ind becomes tense only when it contracts or the distention be- 
mes very great. When one finds at autopsy the contracted 
dder it probably means that certain stimuli have caused 
dder to assume this form. 
We must consider the vesical portion of the ureter under 
ollowing conditions: 
1. The distended bladder. 
’ The contracted bladder. 


}. The collapsed bladder. 


The Diste nde d Bladde oe 


When the bladder becomes distended it is converted into a 
in-walled sae. The mucous membrane becomes smooth 
cept where here and there muscular bands may cause slight 
evations. ‘The greatest amount of distention takes place in 
the fundus, as indicated by the structure of the same. This 
s well shown by comparing the thickness of the bladder walls 
in Figs. 1 and IJ. ‘The trigonum changes much Jess, as 
muuld be inferred from its structure, and is also shown in the 
two illustrations above referred to. In the distention of the 
‘ladder the fundus rises and may appear above the symphysis 
as an oval tumor, and at the same time it distends backward 
so that it causes the vagina to bulge. Hence the importance 


of dilating the vagina first when cystoscopic examinations are 
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made, so that this backward and downward displacement will 


be prevented and the trigonum can be the more readily seen 


through the cystoscope. The ureter terminates in the mu- 
cosa of the bladder at the angle of the trigonum and is fixed 
there by the insertion of its muscles in the mucosa about its 
orifice and also by the so-called roots of the ureter. ‘The tri- 
gonum is less distensible than the fundus and when the 
bladder dilates backward and the trigonum is pushed down- 
ward the relation between the ureter and the bladder « hanges. 
The course ol the ureter through the bladder becomes more 
oblique and the bladder mucosa above the ureteral orifice 1s 
stretched, and as the orifice itself is fixed, this stretching of the 
ladder mucosa and more oblique course of the ureter 
through the bladder wall pulls out the anterior ureteral lip 
and elongates the so-called ureteral valve. (Compare Figs. 
I and II.) 

The lumen of the ureter becomes converted into a flattened 
canal, as shown by Figs. I and V, and one can see how that 
any intra-vesical tension would force the anterior lip of the 
ureter or valve against the posterior ureteral wall, thus oe- 
cluding the lumen of the ureter. The ureteral orifice itself 
varies in different cases. It may be a longitudinal slit with 


the two ureteral 


labia, the prolongation of the lateral wall of 
the ureter in close apposition; in other cases, the opening 


is oval or round and there may be a continuation of the lu- 
men of the ureter below this opening, forming a pouch. In 
still other cases the labia diverge, forming an opening like an 
inverted V or U \s one would infer, the microscopic study 
of these different openings would give different pictures, but 
the same general principles apply in all. Increased intra- 


vesical tension would force the valve against the posterior wall 


of the ureter and in some cases the labia would also be forced 
together, affording an additional security. 
The Contracted Bladder. 

The difference in structure between the distended and the 

contracted bladder is well shown by comparing Figs. I, III 

and V with Figs. IJ], 1V and VI. 


tracted bladder are much thicker, due to the contraction and 


The walls of the con- 


thickening of the muscular bands, and the lumen is more or 


less occluded by the rugwe or folds of mucous membrane. 


The ureter passes through the walls of the bladder less 
obliquely, and its mucosa is thrown into folds. The ureteral 
orifice being a part of the bladder mucosa is also thrown into 
folds and one can see that the ureteral valve is the anterior 
ip of the ureter covered by the bladder mucosa. The labia 


1 


may be very distinct, as shown in Fig. [V. The prevention of 
a reflux of fluid from the bladder is apparently mainly brought 
about by the puckering of the ureteral orifice and any intra- 
vesical tension would occlude the ureteral orifice, as shown in 
Fig. VII. In tl 


the oblique course of the ureter apparently play a less im- 


ladder the ureteral valve and 


ie contractec 


portant part in the prevention of a reflux of urine than they 


do in the distended bladder. In the collapsed bladder the 


relation between the ureter and bladder resembles more nearly 


that of the distended than that of the contracted bladder. 








340 JOHNS HOPKINS 


Intermediate conditions of the bladder would show corres- 


ponding changes in the vesical portion of the ureter. 


II, PITYSIOLOGY OF THE UR 


The function of the ureter is to convey the urine from 


the kidney to the bladder. This is brought about mainly by 


the peristaltic contractions of the ureter and the pressure 
caused by the secretion of urine. Other factors assist in 
this, as the gravity of urine when a person assumes the erect 
posture, contractions of the diaphragm, peristalsis of the 


intest es, Dulisation ot artemes crossing the ureter, and con- 


traction of the abdominal muscles. 


Much may be learned from eclinieal material in regard to 


the physiology of the ureter. The ureter is frequently seen 


during operations, and it can be seen to contract, and this 


may frequently be brought about by pinching the ureter with 
forceps. 


[ studied the ureteral orifices and the changes which they 
underwent during contraction of the ureter in ten women. 
The patients were placed in the Sims posture, it being more 
comfortable for them than the knee-breast position, and the 
observations were made through an open cystoscope. The 


urine is foreed from the ureters into the bladder in spurts at 


intervals. 


} 


These intervals vary and undoubtedly are more or 


less dependent on the rate of secretion of urine. ‘There may 
be great variations in one ureter, as, in observing ten contrac- 
tions of the ureter, | found that they occurred at intervals 


varying from 14 to 38 seconds. On the other hand, the 


. ] } 7 oP ] . fy» ; 15 le f 
intervals may be very regular, as Irom 13 to lo seconds for 


10 observations. I have studied the same cases on different 
days, and in one case in which I made observations on three 


different days, the right ureter contracted more frequently 


than the left, and while the rate for each ureter was differ- 


ent from the other and was also different on each day, vet 


at any one time there was but very little variation in the in- 
tervals between the contractions. In one patient (Gyn. No. 
10717), who had a nephrectomy three and one-half years 
ago, the ureter from the remaining kidney contracted at in- 


tervals of 15 to 27 seeonds for 10 observations. The dura- 


tion of the contraction lasts from 3 to 6 seconds in the cases 


in which I have reeorded it. During the ecoantraction of the 


ureter, but very little change takes place in the form of the 


ureteral orifice until the jet of urine appears; possibly it 


bulges a little, the bulging being caused by the column of 


fluid in the lumen. It now retracts and the urine is shot 
forth. ‘The final step in the process and the most interest- 


ing one is he further contraction of the ureter 


that apparently) 


ireteral orifice, \ drawing it In, and one can 


shuts olf the 


1 ] 
} 


see that there is distinct traction on the roots of the ureter. 


The ureter now relaxes and the orifice assumes its position 
of rest, and occasionally the contraction is duplicated. Ac- 


} 


, y 4 
cording to Engelmann 


who is quoted in many of the text- 
hooks—and while his article was published in 1869, but very 
little has been added to it—the contractions of the ureter start 
He thinks 


that these originate in the muscular tissue independently of 


from the renal end and go toward the bladder. 
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any intrinsic or extrinsic nerves, and the stimulus is transmit- 
ted from muscle-cell to muscle-cell. Just what the form of 
this stimulus is, seems to be a disputed question. 
The following experiments which I have made throw some 
light on the cause of these contractions: 

Experiment No. I.—The 


a dog were removed and placed on a tray, and no attempt 


‘idneys, ureters and bladder of 
was made to imitate physiological conditions. <A canula was 


fastened in the pelvis of one kidney and this was connected 


by rubber tubing with a funnel. Water, colored by Loeffler’s 
methylene blue, was placed in the funnel and the funnel was 
elevated so that the fluid flowed through the ureter into the 
bladder. As long as the fluid flowed through the ureter, 
contractions occurred, and these would cease as soon as the 
tubing was clamped, thus stopping the flow. This was kept 
up for one hour without any attempt to imitate physiologi- 
cal conditions other than keeping the specimen moist. Con- 
tractions began at the renal end and traveled down the ureter, 


the lumen of the ureter becoming occluded during the con- 


tractions. The ureter became much shorter and at the end of 
the contractions would relax and sag down, again to become 
These 


contractions occurred every 114 to 2 minutes in this specimen, 


filled with fluid preparatory to the next contraction. 


and I was unable to change the rate by elevating the funnel, 
i. e., by increasing the pressure of the fluid. 

Experiment No. II, as in No. I, except that the specimen 
was kept moist with warm, normal salt solution and salt solu- 
tion was used in the funnel. The first five contractions were 


1 


at intervals of from 1 to 214 minutes. The bladder was then 


filled with fluid and the urethra was clamped, so that the 
ureter had to work against an overdistended bladder. The 
contractions became more frequent, every 10 to 20 seconds, 
and the ureter did not completely empty itself, and occasion- 
ally a contraction would be duplicated. The clamp was re- 
moved from the urethra and the bladder was emptied and the 
contractions became slower, every 30 to 40 seconds. The ure- 


ter was now clamped near the bladder and 10 contractions oc- 


curred during the first minute. The ureter then became dis- 
tended and ceased to contract, although I waited several min- 
utes. The clamp was removed and again the ureter began 
to contract. 


Experiment No. I1J].—Dead dog. 


wise as Experiments Nos. I and II. 


Organs in situ, other- 
The ureter contracted 


he rate could not be changed by 


every 1 to 1144 minutes and 


the elevating of the funnel, but occasionally a contraction 


would be duplicated. 
Exp rement No. IV. 


and under ether. 


\s above, except the dog was living 
Contractions occurred every 50 to 70 see- 
onds, increasing to every 30 to 40 seconds when the bladder 


the funnel, to every 15 to 


became distended and, by elevating 
20 seconds. Normal salt solution colored with aqueous 
methylene blue was used, and no matter what the elevation of 
the funnel, when the ureter contracted it became white, show- 
ng that the lumen was occluded. In another dog who had 
just been killed I was unable to make the ureters contract by 


this method. 
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I realize that these experiments are too few in number and 
also too variable to draw any absolute conclusions from, but 
they suggest that the contractions of the ureter are dependent 
on the functional activity of the kidney and that the chief 
stimulus is fluid, without regard to its chemical constituents, 
running into or through the lumen, for in these experiments 
the contractions always ceased when the fluid was shut off 
and were resumed on letting it run again. Many experiments 
could be done along this line, as, introducing foreign bodies 


into the lumen and seeing what effect they had, and also re- 


versing the current, e., by inserting the canula into the 


vesical end of the ureter. In one instance I was able within 
one hour after death to insert a canula into the pelvis of the 
kidney of a human being, but was unable to make the ureter 
contract. 

There are many other interesting points in regard to the 





anatomy and physiology of the ureters, many of which have 
One of the latter is the function 
the 


not as yet been worked out. 
of the sympathetic nerves about the ureter. In more 
extensive operations for cancer of the cervix of the uterus, the 
ureters are dissected free and many ganglia and nerves situ- 
ated in the parametrium about the ureter are destroyed. 
Could this have anything to do with a post-operative ureteral 
fistula, cystitis and ascending renal infection which only too 
frequently follow such operations ? 

I have mentioned my own observations and those of others 
in regard to the anatomy and physiology of the ureter, only 
in so far as I thought that they would have a bearing on 
The best accounts which I found 
Mor- 


contains the best description in the English language. 


ascending renal infection. 
were in the writings of Disse,” Boari ” and Glantenay.’ 


ris * 


AVENUE THE 
THE BLADDER 'TO 


URETER AS AN FOR 


FROM 


THE 
INFECTION 


C. Tire LUMEN oF 
TRANSMISSION OF 
THE KIDNEY. 

From the consideration of the anatomy and physiology of 
the ureter one would think that the kidney was well pro- 
tected from ascending infection. The current of urine is 
from the kidney to the bladder and the ureteral orifice is ap- 
parently so constructed as to prevent any reflux of urine from 
the bladder into the ureter under all physiological conditions 
of the bladder. 

The following ways of an ascending infection taking place 
must be considered : 

I. From injuries to the ureteral orifice, thus permitting 
the entrance of organisms into the ureter. 

II. 


the bladder through the ureteral wall or along the lumen of 


From an extension of an inflammatory process from 
the ureter. 

III. From organisms traveling up the ureter. 

IV. the 


ureters. 


From a reflux of urine from bladder into the 


I. INJURIES TO THE URETERAL ORIFICES. 


The following cases show how renal infection may occur 
from injuries to the ureteral orifice: 
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(Gyn. No. 9966), was admitted to this 
Tu- 


Miss Kk. K., 
hospital with symptoms suggesting tuberculous cystitis. 


age 21 


bercle bacilli were found in the urine and on cystoscopic exam- 
nation the bladder was found to be the seat of a very extensive 
A vesico-vaginal fistula was formed in 
the bladder 


tuberculous process. 
the 
The curettings showed tuberculous tissue. A 


order to relieve bladder, and entire was 


curetted. re- 
tention catheter was placed in the bladder and the patient was 
put in a tub and continuous irrigations were given through the 


catheter. The patient felt well at first, but gradually began 


to feel badly, and at the end of four weeks it seemed evident 


The kid- 


that there must be renal infection on the left side. 


ney and ureter of that side were removed. I stained many 
sections of both ureter and kidney for tubercle bacill* and was 
unable to find any. The kidney contained many small ab- 


scesses, Which at operation were thought to be tuberculous, but 
on microscopic examination were shown not to be so, but due 
to a bacillus having the morphology and staining properties of 
the colon bacillus. I was able to demonstrate large numbers 
of these organisms in these abscesses. The ureter was much 
thickened and showed changes which would be caused by a 
stricture of long standing. The acute renal infection possibly 
occurred as follows: There was a tuberculous cystitis, proba- 
bly secondary to tuberculosis of the left kidney (patient died 
eight days after operation and the other kidney was found to 
be tuberculous) ; this cystitis caused a stricture of the vesical 
portion of the right ureter. The bladder was curetted in the 
presence of infection, which meant that the ureteral orifice 
was probably injured, and so the organisms were able to gain 
entrance to the ureter. ‘The stricture of the ureter interfered 
with the function of the kidney and also permitted a mixing of 
the 


present, and thus renal infection occurred. 


the urine in lumen of the ureter with the organisms 
Of course, the 
possibility of the organisms gaining entrance to the circulat- 
ing blood by the curettage and hence to the injured kidney— 
the one with the strictured ureter—must also be considered. 
Possibly tubercle bacilli were also carried to the kidney, but 
the acute process was caused by the other organism. 

13 (Gyn. No. 10505), 


cystitis followed a radical operation for cancer of the uterus. 


L., age 


In another case, Mrs. E. 
Both ureters were resected and implanted in the bladder. 
Patient died on the seventeenth day. Autopsy showed bilat- 


eral renal infection. Possibly the injured ureter, viz., the 


newly implanted one, together with the cystitis, was the cause 
of the renal infection, although other sources are possible. 
[ made the following experiments, which have a bearing 


on these cases: 


Experiment No. I.—Right ureteral orifice of a dog was 
injured through an incision made into the bladder. This 
incision was closed and the bladder was filled with a gum 


acacia suspension of lamp-black, and 10 ce. of a bouillon 
culture of Staphylococcus pyogenes aureus was injected into 
the bladder. No reflux occurred. The lamp-black was used 
to indicate a reflux during the operation and also to indicate 
the course taken by the organism should infection occur. The 


dog was killed in five days. Both kidneys were removed. 
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Cultures from the kidneys were sterile. Organism was re- 
gained from the bladder. 

In nine dogs I reSected a ureter and implanted it in the 
bladder: the bladder was then filled with a sterile colored 
solution to see if there was a reflux into the ureters and also 
with 10 ce. of a 24-hour bouillon culture of Staphylococcus 
pyogenes aureus. No reflux took place into either ureter. 
Two of the dogs died. One died at the end of four days, 
from general peritonitis due to leakage about the implanta- 
tion. Renal infection occurred on the side of the implanta- 
tion. The second dog died from bilateral renal infection. 
The ureter had been implanted and a piece of gauze had been 
placed about the other in order to cause a stricture of the 
ireter. The other seven dogs were killed from four days to 
six weeks, and in only one was there renal infection as shown 
by cultures and microscopic study of the kidneys. Renal in- 
fection occurred in three of the nine eases and in these cases 
there was a marked stricture at the seat of the implantation. 

Injury to the ureter in the presence of infection may not 
necessitate renal infection, but something additional is usu- 
ally necessary, and undoubtedly a stricture of the ureter is 
the commonest accessory factor, for it interferes with the 


the kidney and causes a stagnation of urine, so 


function o 
that the infected urine may reach a weakened kidney. <A 
stricture of the ureter was present in both of the cases in 
which it occurred in human beings, one froin the cystitis and 
the other from the uretero-vesical implantation as it was made 
under tension, 4 em. of the ureters having been excised with 
the growth. Still, in both cases one cannot exclude other 
means of renal infection, but the injured ureteral orifices, in 
one case curetted, and in the other, the newly implanted ure- 
ter, would certainly interfere with the natural protection usu- 
ally afforded by this portion of the ureter. 


Il. EXTENSION OF AN INFLAMMATORY PROCESS FROM THE 
BLADDER THROUGH THE URETERAL WALL OR ALONG THE 
LUMEN OF THE URETER. 


This is very well shown in Fig. VIII, which represents the 
right ureteral orifice from a patient dying from renal infec- 
tion secondary to a post-operative cystitis. Mrs. C. F., age 
62 (Gyn. No. 10432). I did a radical operation for carci- 
noma cervicis uteri without resection of the ureters. The lym- 
phaties were dissected from the pelvic walls and removed en 
masse with the uterus, the ureters having been dissected free 
from this mass. The patient died on the ninth day, without 
any localizing symptoms. Autopsy showed extensive cystitis 
and purulent nephritis of the right kidney. In Fig. VIII 
one can see how the infection has apparently passed through 
the bladder and ureteral wall, thus reaching the lumen of 
the ureter. The ureteritis caused a swelling of the ureter, 
hence a stricture. The stricture interfered with the function 
of the kidney, hence predisposed it to infection and also in- 
terfered with the function of the ureter, causing a stagnation 
of infected urine in its lumen which was able to reach the 
weakened kidney. In addition, the function of the intra- 
vesical portion of the ureter was interfered with, for the ure- 
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teritis converted it into a sinus, thus permitting a reflux of 
urine from the bladder into the ureter. 

The above is an example of probably a frequent means 
of ascending infection, i. e., by the extension of the infection 
into the lumen of the ureter and the interference with 
the function of both ureter and kidney by the swelling caused 
by the ureteritis and thus carrying the infected urine to the 
injured kidney. 

III. ORGANISMS TRAVELING UP THE URETER. 

Orth” thinks that organisms may travel up the ureter, 
either by means of their motility or by a growth along the 
lumen of the ureter, and Jacobelli also suggests this,” and 
thinks that the current of the urine from the kidney to the 
bladder is the best protection against renal infection from the 
bladder. When this is interfered with, as by a stone in the 
ureter or a ligated ureter, an infection may occur not from a 
reflux from the bladder but from the organisms traveling up 
the portion of the ureter below the injury. 

IV. REFLUX OF URINE FROM TITE BLADDER INTO THE URETERS 
\S A CAUSE OF RENAL INFECTION. 
Three wavs of bringing this about must be considered : 


A. From intra-vesical tension. 


». From reverse peristalsis. 

C. From suction of the air into the ureters through an 
open cystoscope when patients are examined in the knee- 
breast posture. 

Experiments have been made on animals in regard to the 
reflux of urine from the bladder into the ureters. 

Lewin and Goldsmith ” showed that in anesthetized rabbits 
colored solutions, such as milk and methylene blue, and like- 
wise air, could be seen to pass from the bladder into the 
ureters under various degrees of distention of the bladder. 
This phenomenon occurred both when the colored solutions 
were injected into the bladder and when artificial retention 
was caused. This seemed to be dependent on an over-disten- 
tion of the ureters with fluid and also on a reverse peristalsis 
on the part of the ureter. These authors have written other 
articles based on these experiments which have been reviewec 
by Marcus. 

Courtade and Guyon™ repeated the experiments of Lewin 
They found 
that while a reflux occurred frequently in rabbits, that in dogs 


and Goldsmith, using both rabbits and dogs. 


it was much less frequent. 

Jacobelli claims that colored solutions may pass from the 
bladder into the ureters of rabbits when the solution is sud- 
denly injected into the bladder. 

Young” has discussed at some length the experiments of 
Lewin and Goldsmith and also those of Courtade and Guyon, 
and refers to two instances where he was unable to bring 
about a reflux of colored fluid from the bladder into the 
ureters of dogs, by distending the bladder with colored solu- 
tions. 

Stoeckel “ placed a catheter in the bladder of a dog, and 
after exposing the ureter, permitted the bladder to be filled 
with a solution of methylene blue, and at the same time caused 
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the ureter to contract by pinching it with forceps. The 
ureter contracted, but a reflux did not occur. The dog was 
killed three days later and traces of the coloring material 
could not be found in either ureter, but were found in the 
bladder. In another experiment he exposed and cut one 
ureter of a rabbit and injected coloring material into the 
bladder. The urethra was ligated and after thirty-six hours 
the bladder ruptured, but there was no trace of the coloring 
material in either ureter. 

Marcus ~ repeated the experiments of Lewin and Goldsmith, 
end showed that a reflux frequently occurred in rabbits, due 
either to anti-peristalsis of the ureters or through bladder 
contractions when the ureters are overdistended or injured. 
I have made the following experiments relative to a reflux 
from the bladders into the ureters of dogs: 

In seven dogs I resected one ureter of each and implanted 
it into the bladder and then filled the bladder with a gum 
acacia suspension of lamp-black introduced into the bladder 
by means of a hypode..xic needle and aspirating svringe. In 
some cases the coloring material was introduced slowly and 
in other cases suddenly and forcibly. In addition, 10 ce. 
of a 24-hour bouillon culture of Staphylococcus pyogenes 
aureus was also injected into the bladder with a hypodermic 
syringe. In two instances the urethra was tied for one hour. 
The vesical end of the resected ureter was not tied in any of 
the cases. During the operation a reflux did not occur into 
either the intact ureter, the vesical stump of the resected 
areter, or into the reimplanted ureter. The above was tried 
on two other dogs, using an aqueous solution of Prussian blue 
instead of the suspension of lamp-black, but the results were 
negative. In four of these cases the ureters were cut into 
pieces 5 mm. long, placed on end and cross-sections made. 
Thus a section from every 5 mm. of the ureter was examined. 
In not a single instance was there any evidence of the lamp- 
black or blue found in the ureter. In every instance sec- 
tions were made of the pelvis of the kidney, and no evidence 
was found of the coloring material used. On the other hand, 
traces of the lamp-black could be found in the bladder at the 
seat of the implantation. Cultures were made from the kid- 
neys and in only one of the nine cases was the organism re- 
gained from the kidney whose ureter was not reimplanted, 
and in that instance a piece of gauze had been placed about 
the ureter, causing a stricture. In this instance the organ- 
isms may have gained access to the kidney through the cir- 
culating blood. In three of the nine cases the kidney whose 
ureter had been reimplanted became infected, and in all three 
there was a marked stricture at the place of the implantation. 
In all cases the organism was regained from the bladder. In 
five other cases where I have implanted both ureters into the 
bladder and have not tied the vesical stumps and have filled 
the bladders with a coloring solution, in no instance did a 
reflux occur through the vesical stumps or into the im- 
planted ureters. Realizing that according to some observers 
the active peristalsis of the ureter is necessary for a reflux 


from the bladder into the ureters, I anesthetized a dog, in- 
jected a few cubic centimeters of a deeply colored solution of 
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methylene blue into the bladder and then inserted a canula 
into the pelvis of one kidney and permitted normal salt solu- 
tion to run slowly into the ureter. The ureter contracted 
as has been described under the experiments on the physi- 
ology of the ureter. The bladder was thus slowly filled and 
at no time did a reflux occur from the bladder into the ureter 
for it could have been easily seen through the thin-walled 
ureter of a dog. 

Courtade and Guyon claimed that when the band of muscle- 
fibers which curve over the vesical portion of the ureter of a 
dog are cut, then the reflux will occur as easily in the dog as 
in the rabbit. As stated, in fourteen dogs where I have re- 
sected the ureter and reimplanted it in the bladder and then 
filled the bladder with a colored solution, in no instance did 
a reflux occur from the bladder into the newly implanted ure- 
ters. In five of these instances the implantation was double, 
thus making in all nineteen implanted ureters. The im- 
plantation may have compressed the ureter, thus interfering 
with a reflux, but in only three of the nine cases, where or- 
ganisms were introduced into the bladder, was there a marked 
stricture, and in these cases renal infection occurred. Great 
distention of the bladder was not tried for fear of injuring 
the operation. Nevertheless, the bladders were distended as 
greatly as I have ever found them in a dog at operation, and 
in some cases there would be a leakage about the implantation 
wound, but I never saw a reflux take place. ‘The ureters were 
implanted into the bladders by a method previously described 
by me.’ In three dogs ascending renal infection occurred, 
but I think that the stricture caused by the implantation in 
the presence of the infected bladder was probably the main 
accessory etiological factor. In another case where I curetted 
the mucosa from the ureteral orifice and filled the bladder 
with a colored solution, and injected 10 ce. of a twenty-four- 
hour bouillon culture of Staphylococcus pyogenes aureus, a 
reflux did not occur, nor did renal infection take place. The 
bladders, ureters and kidneys of the dogs, in which a ureteral 
implantation was done, were removed from four days to six 
weeks after the operation, and in six instances I filled the 
bladders with fluid and was unable to force fluid from the 
bladder into either ureter in any of the cases tried. 

I have never been able to bring about a reflux of urine 
from the bladder into the ureter of dogs with an intact or 
injured ureteral orifice, nor have I ever observed a reverse 
peristalsis on the part of the ureters. The question arises, 
why did it not occur in the cases where the ureter is im- 
planted in the bladder? I think that in these instances the 
intact ureteral mucosa at the opening into the bladder is the 
main preventive. The ureters were not only implanted in 
the sides of the bladder but also into the fundus, and while 
the end was split into two flaps, no attempt was made to 
imitate the natural course of the ureter through the bladder, 
as has been described by Budinger “ and first used by Witzel * 
in human beings. 

A reflux of fluid from the bladder into the normal ureter 
of dogs must be rather unusual if I have been unable to bring 
it about at the time of the operation in sixteen dogs; and in 
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where cultures were placed in the bladder and 
in only 


thirteen dogs, 
the dogs killed at intervals of from two to four days; 
one were the organisms regained from the kidney whose ureter 
was intact, although they were obtained in every instance 
from the bladder, and in that one case they were also present 
in the heart’s blood and liver, thus probably indicating a 
general infection from the injured bladder. And even in the 
injured ureter a reflux did not occur at the time of the opera- 
tion in nineteen uretero-vesical implantations and in one other 


In only three 


case where the ureteral orifice was curetted. 


of nine where the ureter had been resected and im- 


planted in the bladder and organisms introduced into the 


cases 
bladder, did renal infection occur. 

THe OccURRENCE OF A REFLUX OF URINE FROM THE 
BLADDER INTO THE URETER IN HUMAN BEINGs. 

[t is not safe to draw definite conclusions in regard to man 
from animal experimentation. Courtade and Guyon found 
that a reflux might occur in rabbits but was much less fre- 
quent in dogs. Conclusions drawn from experiments on rab- 
bits would not hold on similar experiments on dogs, and so 
any definite conclusions in regard to man would not be 
justifiable from these experiments. 

From a study of the anatomy and physiology of the ureters 
and bladder in man it would seem that the normal physi- 
ological function of the ureters is to convey urine from the 
kidneys to the bladder and also to prevent the urine from 
passing from the bladder into the ureters, and thus interfer- 
ing with the function of the kidneys. 

No matter what condition of the 
whether distended, collapsed or contracted, and under all 


may be the bladder, 


degrees of intravesical tension, there is apparently present 
especial provision for the prevention of this reflux, as I have 
described. Frequently, here in this hospital, urine cultures 
have been made from the bladder and both kidneys, and urine 
from one kidney would be sterile and that from the other 
kidney and bladder would be infected, thus suggesting a 
unilateral renal infection; or the cultures from both kidneys 
would be sterile and that from the bladder positive. Similar 
cases have been reported by Brown.” Jf a unilateral renal 
infection exists and is constantly pouring infected urine into 
the bladder, or if a cystitis is present, one would think that 
the urine from the kidneys would be contaminated if a reflux 
was possible. Distention of the bladder with fluid very rarely 
causes pain in the kidney region which would occur if a re- 
flux were possible, for an excellent means of locating a renal 
pain is to distend the pelvis of the kidney with fluid intro- 
duced through a renal catheter, as has been reported by 
Kelly.” A very common way of making a differential diag- 
vosis between an uretero-vaginal and a vesico-vaginal fistula 
is to fill the bladder with some colored solution. If a vesico- 


vaginal fistula is present the solution will appear in the 


vagina, on the other hand, according to our experience, 


when an uretero-vaginal fistula alone exists the fluid will not 


appear. In a few cases the ureter has been catheterized 


through the bladder, showing that it was not occluded and 
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that there must have been a prevention of reflux from the 
bladder by the anatomical mechanism of the ureteral orifice. 
In two cases where I have resected the ureters and reim- 
planted them into the bladder, I filled the bladder with a 
solution of methylene blue and a reflux did not occur, either 
from the vesical stumps of the ureter which had not been 
tied or into the implanted ureters. 

In another case, Mrs. A. H. P. (Gyn. No. 
whom I had 
culus which filled the pelvis of the kidney, I placed in the 
solution 


10617), trom 


three weeks before removed a large renal cal- 


bladder a few cubic centimeters of a concentrated 
of methylene blue, and then placed several pledgets of ab- 
sorbent cotton in the pelvis of the kidnev through the lum- 
bar incision. The patient was asked to refrain from voiding 
as long as she could. She was able to retain her urine ten 
hours and at the end of that time voided 600 cc. of urine, 
stained deeply with the methylene blue, yet the nephrotomy 
wound was examined and no trace of the coloring material 
was found. The patent, as I had 
catheterized it on the previous day and had been able to in- 
ject fluid through it and the fluid appeared in the lumbar 


ureter, however, was 


incision. 

In contradiction to the above observations and study of 
the anatomy and physiology of the ureter, cases have been 
reported where apparently a reflux has oceurred in normal 
injured the ureter in the removal of a 
Both ends of the ureter were 


conditions. Pozzi 
large intraligamentary cyst. 
khrought into a skin incision, as he intended later to remove 
ihe kidney. Urine came from both ends of the cut ureter, 
thus apparently demonstrating the presence of a reflux from 
Modlinsky 


the Kraske-Hochenegg method. 


the bladder. * cut a ureter in a hysterectomy by 
Patient died in 3 days and 
nearly all the urine came from the wound. At autopsy, the 
entire urinary tract except the cut ureter was apparentiy nor- 
mal, 

One may find a few isolated cases reported, where a re- 
flux has apparently occurred, but these certainly are the ex- 
ception and one suspects a <liseased ureter or some abnor- 


mality. 


BLADDER INTO THE 


UNDER 


THE 
SOMETIMES OCCUR 


A REFLUX OF THE URINE FROM 
URETER MAY 


PATHOLOGICAL CONDITIONS. 

When the intravesical portion of the ureter becomes in- 
vaded by an inflammatory process, it may become converted 
into a rigid tube and is not influenced by the various condi- 
tions of the bladder, and cannot be collapsed by intravesical 
tension. Its function is, therefore, interfered with, and if 
in addition, the mucosa is diseased, the ureter is no longer a 
collapsible, contracting tube but is converted into a sinus and 
all means of preventing a reflux of urine from the bladder 
into the ureters may have been removed, except the pressure 
of the urine coming from the kidneys, and this can be easily 
overcome by forcible contraction of the bladder or by distend- 
ing the bladder with fluid. 

As is well known, if the bladder and ureters are removed 
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intact at post-mortem, fluid cannot be forced into the ureter 
from I took a 
bladder which had just been removed from an autopsy sub- 
The bladder 


the bladder in normal organs. In one case 


off both ureters near the bladder. 


ject and cut 
was distended with fluid and a reflux did not occur from 
either ureter. A renal catheter was introduced into one 


ureter and local applications of formalin were made to the 
ureter. I waited an hour, and after removing the catheter 
from the ureter a reflux took place through 
ha 

Case I. 
cari 


the ureter which 
een hardened the formalin. 


In April of 


uteri 


by 
this vear I operated on a patient for 
(Gyn. No. 10432). 


[ removed the pelvic lymph-glands en masse with the 


inoma cervicis In the oper- 
ation 
uterus and growth, thus removing all the tissue from pelvic 
The 
ureters were dissected from the parametrium and from the 
velns. It 


wall to pelvic wall, except the ureters and large vessels. 


vesico-vaginal and utero-vaginal plexus of was 
‘ssarv to sacrifice a portion of the outer coat of the bladder, 
as il All 


covered with peritoneum and two small drains were placed 


on either side of the pelvis and out through the vagina. As 
| 


nec 


was adherent to the growth. raw areas were 


very 


the outer coat of the bladder had been jnjured, a retention 


patient died 


the The 


ninth day without any localizing symptoms or pain. 


catheter was placed in bladder. on 
the At 
autopsy there was found to be a diffuse purulent nephritis of 
the right kidney, while the left kidney was not involved. 
Fluid forced into the bladder appeared in the pelvis of the 
diseased <idney, but could not be forced into the ureter of the 
other kidney. The bladder was opened and there was found 
atch The both 


ureters were excised, and Fig. VIII is a drawing made from 


to be Vv cystitis. intravesical portions of 
a longitudinal section of the infected one and Fig. 1X, from 


t other. One the in- 


section of the can see 


a longitudinal 
flammatory condition of the bladder mucosa in the upper por- 
tion of Fig. VIII, and how this has extended through the 
bladder wall, invading the muscle bands and inter-muscular 
tissue. Apparently by direct extension, the ureteral wall had 
become invaded, and thus the ureteral mucosa. ‘The ureteritis 
caused a stricture and thus interfered with the function of 
both the 
became from the organisms causing the ure- 
teritis. the 
would soon reach the pelvis of a weakened kidney under con- 
ditions for The ureteritis and 


cystitis interfered with the ability of the vesical portion of 


kidnev and ureter, and urine in the dilated ureter 


contaminated 


Under such conditions contaminated urine 


favorable renal infection. 
the ureter to prevent a reflux of fluid from the bladder into 
the ureter. On the other hand, the vesical portion of the left 
is functionally normal as shown in Fig. IX. 
a study of the case I should judge that the causation and 
maintenance of the renal infection was the ureteritis, which 


ureter From 


gave rise to the ureteral stricture, hence was a means of con- 
veying contaminated urine to the weakened kidney, and that 
the inability of the ureter to prevent a reflux of urine was 
secondary and dependent on the ureteritis and would probably 
disappear as soon as the ureteritis would clear up and thus 
permit the ureter to become a compressible tube. 


HO 
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Case I1].—Mrs. T. M. (Gyn. Nos. 9495, 9705 and 9962). 
First admitted to this hospital in March, 1902. A 
nosis of double pyonephrosis was made, apparently following 
never 


diag- 


childbirth five before. Tubercle bacilli were 


found in the urine; 


years 
the patient was given tuberculin, but no 
reaction followed. Cultures taken from each kidney showed 
She was treated by rest and frequent irrigations 
She left 


She was readmitted at 


colon bacilli. 
of the pelves of the kidneys through renal catheters. 
the hospital June 3, 1902, improved. 
the end of a week, and remained in the hospital a month 
longer, and during that time both kidneys were irrigated 
with a solution of silver nitrate 1-500, 


three times a week 


sterile October 5, 


She was readmitted 
Apparently, the treatment 
The 
until 
the 


formed. 


followed water. 


1902, with the same complaint. 


| Vv 


in the hospital had given her temporary relief only. 


admission 


irrigated as 


1902, 


kidneys were m previous 


incision was made into 


and a fistula 
because the bladder had become markedly in- 


when an 


»)») 


December 2 


left kidney vesico-vaginal was also 
This was done 
flamed and it was impossible to catheterize the ureters. A 
month later the vesico-vaginal opening was enlarged and a 
suprapubic incision was made in order to give the bladder 
At the end of six months the patient’s con- 


There was evidently a 


free drainage. 
dition had improved but very little. 

stricture of both the left 
only with great difficulty and the right not at all. 


ureters, for could be catheterized 
Cultures 
from the left kidney showed a pure culture of pyocyaneus 
the On 


could be 


first admission. 
distinctly felt 


vag- 


instead of colon bacillus as at 
both 


inal examination ureters as 


The patient desired to go home, but 
that 


thickened tender cords. 
the 
might go, I determined to ascertain whether it would be safe 


vesico-vaginal fistula in order she 


bef« re closing 


to do so. On June 1903, I inserted a catheter, which was 


connected to a funnel by rubber tubing, into the bladder, and 
then placed a finger in the vagina so as to close the vesico- 


poured into the funnel and 


until it 


The patient stated that she could feel some- 


Fluid was now 


was filled 


vaginal opening. 
the 
no actual pain. 
thing passing up her ureters into her kidneys which caused 
The fluid Three 


hours later the patient's temperature rose to 102.6 She had 


thus bladder caused discomfort but 


pain in both kidneys. was withdrawn. 


a chill and severe pain in the region of both kidneys. This 
condition lasted for four days, and gradually subsided. It 
was very evident that the distention of the bladder caused a 
reflux into the 
of the kidneys and at the same time conveying contaminated 


ureters, thus interfering with the function 


urine, which gave rise to renal infection. The closure of the 
vesico-vaginal fistula would give rise to the same condition, 
for the diseased vesical portions of the ureters were rigid tubes 
and were unable to prevent a reflux of urine under distention 
Upon June 26, 1903, I incised the right kid- 
Upon July 20, I resected the left 


of the bladder. 
ney, making a nephrotomy. 
ureter and reimplanted it into the bladder by the extraperi- 
toneal route. Upon September 8, 1903, 1 resected and reim- 
planted the right ureter through a gridiron incision, extra- 
peritoneally, using a local anesthetic only, Schleich’s solution 
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and cocain 1 per cent. The cystitis has disappeared and I 
have catheterized both ureters and the newly implanted ure- 
November 11, 1903, I 


[ repeated 


ters free from stricture. On 


tested the efficiency of the new ureteral orifices. 


were 


the experiment made on June 7, referred to above, using a 


solution of methylene blue. The patient stated that she 
could feel the fluid pass into her left kidney but not into 
sterile water 

Blue fluid 


could be seen coming from the left ureteral orifice but not 


her right. The bladder was washed out with 


and then a cystoscopic examination was made. 
from the right one. The left ureter was catheterized and 
blue fluid was obtained from the pelvis of the left kidney, 
No ill 


effects followed this experiment as did the previous one, 


clearly demonstrating that a reflux had occurred. 


probably because the ureter was free from stricture and the 
cystitis had disappeared. The same day I again resected the 
left ureter and reimplanted it into the bladder using Schleich 
solution only, as a local anesthetic. I have been able to im- 
plant a diseased and thickened ureter so as to prevent a re- 
fiux, on the right side. It remains to be seen if I have 
accomplished the same result with the left ureter. 

In this case the renal infection apparently was primary. 
This caused the ureteritis and cystitis. A stricture of the 
ureter occurred which aggravated and maintained the renal 
infection. The lower portions of the ureters were converted 
into sinuses, there being nothing to prevent a reflux of urine 
into the ureter. The reflux of urine also aided in maintain- 
ing the renal infection. When a vesico-vaginal fistula was 
formed this reflux could not occur, hence the kidneys were 
temporarily relieved but as soon as the fistula was closed, 
the reflux from the bladder kindled the infection anew. 

Warschauer” has reported a case whose clinical history is 
similar to the above. He described the ureteral orifices as 
two large craters, while in my case they appeared more like 
two large funnels. He demonstrated a reflux of fluid from 
the bladder into the ureters by distending the bladder with 
colored fluid and recovering the latter from the pelvis of the 
kidney by means of a renal catheter. 

[t is clear then that a reflux of urine from the bladder into 
the ureter may occur under diseased conditions and while 
the condition which gave rise to the reflux is probably the 
primary cause of the renal infection, nevertheless, the reflux 
must aid in maintaining not only the local cystitis and ure- 
teritis but also the renal infection itself. 
B. Reverse PERISTALSIS OF THE URETERS AS A CAUSE OF 
RENAL INFECTION. 


Lewin and Goldsmith” have seen colored fluids carried 


from the bladder to the ureter by this method. These 
observations were made on rabbits and have been referred to. 
They thought that they had found an explanation for many 
of the clinical symptoms found in man, and reported a case 
means of the Nitze cystoscope 
The blad- 


der was very irritable, and in the fluid with which the bladder 


in which they examined by 
the bladder of a young man who had gonorrheea. 
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was distended could be seen flakes of pus, which while under 
observation were pushed out by the stream of urine coming 
from the ureters and then again drawn towards the ureteral 
orifice as though a reverse peristalsis had occurred and a 
stream of fluid was passing back into the ureters. 

Disse “ refers to the experiments of Lewin and Goldsmith 
and explains how a reverse peristalsis on the part of the 
ureters may convey fluid from the bladder to the kidney. 
The intra-vesical portion of the ureter is made up of longi- 
tudinal muscular fibers. When these contract the ureter is 
converted into a rigid tube and the ureteral valve is thick- 
ened so that intra-vesical pressure cannot force it against the 
posterior ureteral wall, and thus the bladder contents can 
enter the ureter and be carried to the kidney by reverse 
peristalsis. 

The function of the ureters is to convey urine from the 
kidneys to the bladder. The anatomical structure, especi- 
ally of the vesical portion of the ureter, supports the above 


view, and contraindicates the reverse. I have never seen 
reverse peristalsis in dogs, nor have I seen it in human 


beings. One would expect it to occur in stricture of the 


lower end of the ureter. In two eases of stricture of the lower 
end of the ureter, I resected the ureter and reimplanted it in 
the bladder. 


anesthetic, Schleich’s solution being used. 


The operation was done without a general 
The extraperi- 
toneal route was used and the ureters whieh were resected 
were under observation for a long time. In one case (Gyn. 
No. 10713), the ureter was dilated to a diameter of 1 cm., the 
walls were very thin and the ureter did not contract once. 
It was apparently a passive organ. The stricture was of but 
a few weeks duration, for it was due to necrosis of the ureter 
following hysterectomy for cancer of the uterus, and giving 
The other case (Gyn. No. 
The walls 
of the ureter were very thick and the ureter contracted several 


rise to an uretero-vaginal fistula. 
9962) was secondary to cystitis of long standing. 


times during the operation, but I did not see reverse persistal- 
sis take place. 

If reverse peristalsis occurs, why is it that in cases of unila- 
teral renal infection, the urine from the sound kidney may be 
sterile, or in cystitis the urine from both kidneys may also be 


sterile ? 


AIR THE URETERS WHEN PATIENTS 
ARE EXAMINED IN KNEE-BREAST POSTURE THROUGH AN 
OPEN CYSTOSCOPE, AS A CAUSE OF RENAL INFECTION. 

Kelly * 


emerging from the ureteral orifice and this has been an aid 


C. SUCTION OF INTO 


states that frequently he has seen bubbles of air 
in locating it. He thinks that the air entering the orifice 
at the temperature of the room, is heated within the ureter 
to the body temperature and is then forced out of the ure- 
He has frequently 
observed this under pathological conditions, and calls atten- 


teral orifice in the form of a little bubble. 


tion to the fact that because air enters the ureters under some 
conditions this does not prove in any way that they are not 
water-tight under physiological conditions. 

It is difficult from a study of the anatomy and physiology 
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of the ureters under all degrees of distention and intra- 
vesical tension of the bladder, to see how that this could be 
a means of carrying infection from the bladder to the kidney 
under normal conditions. 

TREATMENT OF ASCENDING RENAL INFECTION. 

[he purpose of this paper is to describe the avenues by 
which infection may travel from the bladder to the kidney, 
and not the symptomatology and treatment of such conditions. 
The rational treatment of any condition should be based on a 
knowledge of the normal and pathological anatomy of the 
parts concerned, together with the experience gained from 
clinical observations. As a result of these studies I wish to 
make a few suggestions, and to emphasize some of the “ do’s 
and don’ts ” in the treatment of cystitis and renal infection. 

Cystitis is a serious disease, not unattended with danger to 
the life of the patient, ana its treatment is difficult. This 
becomes evident when I state that during the last year, there 
have been five deaths in the gynecological department of this 
hospital apparently from ascending renal infection. 

Case 1.—(Gyn. No. 9966). ‘Tuberculosis of the bladder 
and right kidney. Ascending renal infection of the left 
kidney was apparently caused by the curettage of the blad- 
der. Nephrectomy was done. Renal insufficiency was pres- 
Autopsy. 

Cystitis following a radical 
Ureters were not re- 


ent, and the patient died. 

Case 2.—(Gyn. No. 10432). 
operation for cancer of the uterus. 
sected. Retention catheter was used; this apparently caused 
trauma to the bladder wall, and by an extension of the infec- 
tion, the ureteral orifice became involved and renal infection 
occurred. The patient died on the ninth day. Autopsy. 
See drawing No. VIII. 

Case 3.—(Gyn. No. 10468). 
fistula of twenty years duration. The treatment consisted 


Post-partum, vesico-vaginal 


in the examination of the patient under ether and the re- 
moval of foul sloughs in vagina and bladder with forceps. 
A retention catheter was placed in the bladder and the pa- 
tient was put in a tub with continuous irrigation through 
the catheter. Patient died suddenly at the end of the fifth 
day. Autopsy not permitted. 
Case 4.—(Gyn. No. 10505). 


operation for cancer of the uterus. 


Cystitis following radical 
Both ureters were re- 
sected and implanted in the bladder. A retention catheter 
The patient died on the seventeenth day. Au- 


renal in- 


was used. 
topsy. Bilateral renal infection. The cause of 
fection was probably the extension of the inflammatory pro- 
cess to the kidney through the injured ureteral orifices, 
namely, the recently implanted ureters. 

Case 5.—(Gyn. No. 10642). As in No. 3, 
vesico-vaginal fistula of fifteen years duration was present. 


post-partum 


Patient was examined without anesthesia and with the fingers 
large sloughs were removed from the vagina and bladder. 
The patient was put in a tub with continuous irrigation, as 
was Case No. 3. She died within twenty-four hours with the 
same symptoms as Case No. 3. An autopsy showed bilateral 


renal infection, acute and chronic, with stricture of the 
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ureter. In both these cases renal infection was possibly the 
cause of death. 

In the treatment of any condition a diagnosis is most 
important and this is especially true in conditions where 
pyuria and hematuria exist. Frequently cases are treated 
for years for cystitis when the primary focus is in the kidney, 
and the inflammatory condition of the bladder is maintained 
by the discharging of infected urine into that organ. A 
case of hematuria or pyuria should never be treated until a 
cystoscopic examination has been made and the source of the 
trouble determined. The question of catheterizing the ure- 
ters in the presence of infection presents itslf. One realizes 
that the most important accessory etiological factor in the 
causation of renal infection is something interfering with the 
function of the kidney, and in cystitis, a stricture of the ureter 
is probably the most frequent cause. ‘The introduction of or- 
ganisms into the pelvis of a normal kidney probably will not 
cause any harm, while the introduction of the same organisms 
under similar conditions into the pelvis of a kidney whose 
ureter is strictured is very likely to give rise to renal infec- 
tion. Hence a ureter should not be catheterized in cases of 
urinary infection because “ its orifice is apparently diseased ” 
unless purulent urine is seen escaping from it. In this 
respect, after making a cystoscopic examination and the con- 
dition of the bladder is known and the probable source of the 
infection determined, the use of a segregator is a safer and 
more rational method than catheterizing the ureters in the 
presence of infection; or the urine may be collected by press- 
ing the end of the cystoscope over the ureteral orifice, as has 
been described by Dr. Kelly. 

Is the hydraulic distention of a contracted bladder justi- 
liable? Young® has reported eight cases favorably treated 
by this method and still uses it. 
several cases in which it was used with very satisfactory re- 


Brown ™ has also reported 


sults at Dr. Kelly’s Sanitarium, and it has also been used with 
satisfactory results in the gynecological department of this 
hospital. These cases demonstrate the efficiency of the intra- 
vesical portion of the ureter and how rare it is that even 
under diseased conditions of the bladder that fluid may be 
forced from the bladder into the ureters. ‘This method is 
very valuable in suitable cases, but would certainly aggravate 
a renal infection should a reflux be possible. One realizes 
that when a reflux is possible renal infection probably already 
exists and is maintained by intra-ureteral pressure and so the 
reflux helps to maintain it, and that hydraulic distention 
would only increase the intra-ureteral pressure already pres- 
ent. It would certainly have caused harm in the two cases re- 
ported in this article. One can see that this method. while of 
great service in a certain class of cases, would be harmful in 
another class; namely, where a reflux was present. Again the 
question of diagnosis presents itself and if possible the condi- 
tion of the ureteral orifices should be determined before using 
this method and should they be functionally diseased, i. e., 
should the distention of the bladder cause symptoms suggest- 
ing a reflux of urine, then it seems to me that the case would 
be unsuitable for this treatment. The reflux may better be diag- 
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nosed by distending the bladder with some colored solution and 
then irrigating the bladder with water. If in making a cys- 
toscopiec examination the colored fluid can be seen coming 
from the ureteral orifice, then a reflux has eccurred; this can 
be confirmed by catheterizing the ureter and obtaining the 
colored fluid from the pelvis of the kidney as I did in one 
instance. On the other hand, should the ureteral orifices be 
functionally normal, the hydraulic distention of the bladder 
could not injure the kidneys. In cases in which a reflux was 
present and the bladder was contracted, a nephrotomy could 
be done, thus better relieving the renal infection and then 
the distention of the bladder with fluids would probably be 
beneficial, not only to the bladder but also to the kidney, for 
its pelvis would be washed out from below. 

Curettage of the trigonum of the bladder is attended with 
danger of so injuring the ureteral orifice that renal infec- 
tion may take place, and hence it seems to me that it is con- 
traindicated. 

What should be done in instances of renal infection see- 
ondary to cystitis? For those cases demanding immediate 
attention, nephrotomy is indicated. On the other hand, when 
the diagnosis is uncertain and the renal condition does not 
seem urgent, the most rational method is to relieve the pri- 
mary foeus or cause of the trouble. 

In cystitis the renal affection is maintained usually by a 
stricture caused by the thickened bladder wall squeezing the 
ureter, or by a ureteritis, or the function of the ureteral orifice 
may be so interfered with that it is unable to prevent a re- 
flux of the urine from bladder into the ureters. In either 
instance the increased intra-ureteral pressure maintains the 
renal infection. Should the stricture be relieved by dilatation 
oi the ureteral orifice? If it is due to a thickened bladder wall, 


certainly it would be difficult to accomplish this without in- 


juring the ureter; and if it is due to a ureteritis, the same 
difficulties present themselves. On the other hand cases have 
been reported which have been successfully treated by this 
method. 

The best surgical treatment for infection in any part of 


ly is free incision and drainage, together with rest of 


e DOKL 


tl 


the part diseased. It seems to me that the most rational 


treatment for cystitis in women with renal infection is the 
formation of a vesico-vaginal fistula, which will give free 
drainage of the bladder and also permit it to rest. In many 
cases this will probably clear up the cystitis and thus the 
ureteral stricture may be relieved and the function of the 
kidney will not be interfered with; and so the renal infection 
may be terminated without further operative interference. I 
have followed the bladder conditions in ten cases where the 
more radical operation for cancer of the uterus had been done. 
In seven cases a severe cystitis occurred and two of the seven 
terminated in renal infection and death. In the three cases 
where the bladder symptoms have not been marked and evsto- 
scopic examination showed a normal-appearing bladder mu- 
cosa, an accidental vesico-vaginal fistula was present. While it 
is not safe to generalize from ten cases, nevertheless, the pres- 


ence of the vesico-vaginal fistula apparently prevented a cys- 


[No. 153. 
titis, for cultures from the bladder were taken in two of these 
three cases and the colon bacillus was found in large numbers. 
This, it seems to me, emphasizes the importance of this well- 
known means of treating cystitis, and unless we find some 
other means of controlling the cystitis following these opera- 
tions, it would be justifiable to make a vesico-vaginal fistula 
at the close of the operation, in order to prevent or control the 
cystitis which is so apt to follow. The retention catheter can- 
not take its place, for it is likely to become foul and covered 
with salts and to act as a foreign body in the bladder: and 


Tl 1 


again, one can never tell whether 


t is doing its work, for it 
may be draining the bladder only when the bladder is dis- 
tended. 

Should the renal infection persist, a nephrotomy with free 
drainage of the renal pelvis is next indicated. If the blad- 
der clears up and also the rena! infection, but a ureteral stric- 
ture persists or the ureteral orifice is so diseased that a reflux 
of fluid from the bladder takes place, then the ureter should 
be resected and reimplanted into the bladder. The results 


‘or the ureter may be so extensively 


of the latter are uncertain, 


! } 


diseased that it will be impossible to resect the entire diseased 
portion, and it will be necessary to implant a diseased ureter 
into the bladder, which may give rise to a stricture or be un- 
able to prevent a reflux, the very things for the relief of which 
the operation was undertaken. In some cases permanent 
drainage of the bladder through a vesico-vaginal fistula or the 
pelvis of the kidney through a lumbar incision, may be nec- 
essary. 
CONCLUSIONS. 

I. The vesical portion of the ureter changes under the 
various degrees of dilatation and of intra-vesical tension of 
the bladder, and in each of these conditions one may find 
special provision for guarding the lumen of the ureter and 
thus preventing a reflux of urine from the bladder into the 
ureter. Under all conditions of the bladder the direction 
of the current of urine from the kidney to the bladder is 
a constant factor in the prevention of ascending infection. In 
addition there are present: 

A. In the distended b of 
the ureter and the long ureteral valve, the lateral walls or 


adder, the very oblique course 


labia of the ureteral orifice, and the mucosa of the ureter. 

B. In the contracted bladder, the course of the ureter is 
less oblique, the ureteral valve is shorter and these factors 
apparently play a less important part in the protection of the 
ureter, than they do in the distended bladder. On the other 
hand additional protection is afforded by a puckering of the 
ureteral orifice; the ureteral labia may come together, and 
the ureteral mucosa is thrown into folds. 

II. The anatomical structure and physiological action of 
the ureters as well as clinical experience would indicate that 
the function of the ureters is not only to carry urine from 
the kidneys to the bladder but also to prevent fluid from 
passing into the ureters from the bladder, and that under nor- 
mal conditions it is impossible for the latter to take place. 
Cases have been reported which contradict this statement. The 
fact that an occasional case has been reported in which appa- 
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rently a reflux has occurred, especially when nothing is 
known of the condition of the ureteral orifice in these in- 
stances, cannot be regarded sufficient evidence for supposing 
that it may occur in all cases. 

[1I. Organisms may be conveyed from the bladder to the 
kidney through the following channels: 

[. The general circulation. 

II. The vesico-utero-ovario-renal anastomosis. There is 
both a venous and an arterial communication between the 
renal and vesical vessels through the ovarian and uterine 
vessels. 

III. The blood-vessels of the ureter. The renal and vesi- 
cal vessels may communicate with each other through the free 
anastomosis of the ureteral vessels. 

[V. The 
lymphatics of the bladder and those of the kidney is indirect 


lymphatics. The communication between the 


either through the local glands of the bladder and kidney 
or through the lymph vessels of the ureter. (Sakata). 
V. The lumen of the ureter. This may be as follows: 
a. By injuries to the intra-vesical portion of the ureter. 
b. By the extension of an inflammatory process from the 
bladder through the ureteral walls or along the lumen of the 
ureter. 
c. By organisms traveling up the ureter, especially when 


This is probably the most frequent way. 


the current of urine from the kidney to the bladder is in- 
terfered with by a stricture or something occluding the lumen 
of the ureter. 

d. By a reflux of urine from the bladder into the ureters, 
which may be due to: 

1. Intra-vesical pressure, forcing the urine into the ureter. 

2. Reverse peristalsis on the part of the ureter carrying 
urine from the bladder into the kidneys. 

3. By suction of air into the ureters, when patients are 
examined in the knee-breast posture, through an open cys- 
toscope. 

The reflux of urine from the bladder into the ureters may 
be considered an etiological factor in the causation and main- 
tenance of renal infection only when the intra-vesical por- 
tion of the ureter is diseased, thus imvairing its function, or 
when some ureteral abnormality exists. 

Two accessory etiological factors of great importance in 
the causation of renal infection must be considered: 

I. An injured kidney, that is, one which presents a low- 
ered /Jocal resistance. The most frequent cause of this is 
probably a ureteral stricture due to cystitis or calculus. 

II. General ill health of the patient, that is lowered gen- 
eral resistance. 

When one realizes what an important part both lowered 
local and lowered general resistance may play in the localiza- 
tion of infection in all parts of the body, and at the same time 
considers that pathogenic organisms are found in the differ- 
ent organs soon after death and that “ persons rarely die of 
the disease with which they suffer ” because a terminal infec- 


tion intervenes, the question arises, what is the source of this 


infection ? 
organs of healthy animals and different results have been ob- 


Many investigators have made cultures from the 











tained. These results have been discussed by Adami and Ford, 
the latter obtaining organisms from the kidneys and other 
organs of healthy animals in a large percentage of the cases 
examined. If in healthy persons pathogenic organisms fre- 
quently get into the circulating blood and are in part killed 
in the different fluids and organs of the body, and if one of 
the functions of the kidney is to remove organisms from the 
blood which have not been killed before reaching that organ, 
either by destroying them or excreting them in the urine, we 
must add another form of renal infection, namely, autogenous 
infection. Lowered local and general resistance may so In- 
terfere with the function and resistance of the organ that it 
is no longer able to destroy or excrete organisms which tunnder 
healthy conditions would have been done away with, and renal 
infection may occur. On the other hand if the above is true, 
why does not renal infection occur more frequently, and why 
are not organisms found more often in the urine and blood 


of healthy individuals? 
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DISCUSSION. 


Dr. RussELt.—Dr. § 
excellent piece of work and all 


sampson is to be congratulated on this 
can readily see the practical 
It is difficult to 
discuss so broad a subject, but the more one considers it the 
The question of 


bearing it has from the operative standpoint. 


more will one be impressed with his work. 
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cystitis has always been the béte noir of gynecologists and 

Dr. Sampson has done a great service in his effort to solve 

these problems. 
Dr. Youna.—I 


Sampson’s paper and congratulate the author upon his splen- 


have also been greatly interested in Dr. 


did work. The question of a possibility of a reflux from the 
bladder into the ureters is a subject in which I was particu- 
larly We had at that time on 
the surgical side a number of troublesome cases of contracture 


interested about 5 years ago 


of the bladder, in which the patient had to void urine at very 


frequent intervals owing to the diminished capacity of the vis- 
cus. In several cases the suffering was very great and it 
was necessary for the patients to wear a rubber receptacle to 
Something had to be done to relieve their 


hydraulie 


catch the urine. 
suffering and it occurred to me that by means of 
distention the bladder might be enlarged and the frequency 
of urination diminished. I began very cautiously, using an 
elevation of about 5 feet, but I soon found that the patient 
could stand considerable pressure without danger of rupturing 
the bladder and in a few days I found that the capacity was 
distinctly increased. 

I remember particularly the case of a man aged 40 who was 
voiding his urine every 15 minutes night and day and whose 
bladder held when fully distended only 22 ce. ec. He was a 
great sufferer and was unable to attend to his business. On 
the second day we were able to distend his bladder to 25 ¢. ¢., 


on the third day 30 ec. ec. and on the fourth day 50 ¢.¢c. In 
two weeks the capacity of his bladder was 110 c. c. and at the 
end of 8 weeks when he left for home his bladder held 250 
e.c. There was at once an improvement both as to interval 
between urinations and the amount of urine voided at each 
every 30 


time. At the end of a week he was voiding 40 ec. ec. 


minutes and of the fourth week 120 ¢. ec. with an interval of 
one hour and fifty minutes, and when he left for home the 
average interval between urinations was about 4 hours and the 
amount voided each time 180 c. ec. He continued this treatment 
at home and at the end of four months his bladder capacity 
was 370 ¢c. ¢., and his average interval between 5 and 6 hours. 
He was then entirely free from pain, had given up the urinal 
which he previously wore and was able to resume business. I 
saw this case two years afterwards and found that the capacity 
of the bladder had been maintained and that his condition was 
excellent. 

In the Hopkins Hospitat BuLiLetin for May, 


1898, I was able to report eight cases which had been treated 


JOHNS 
by this method. Since then there have been many others in 
equally remarkable as the case 
At the very 


which the results have been 


which I have cine’ above. beginning of the 
treatment the opp d of a reflux of the fluid into the ure- 
| 


ters was thought of and I would like to quote from the publi- 


cation referred to on this point. 

When this method was first adopted the question arose whether 
not be forced up the ureter, 
distended. If such were the 


some of the irrigating fluid might 
when the bladder became forcibly 
case, pus and dangerous micro-organisms would be carried along, 
and ascending inflammation and pyonephrosis would certainly 
result. 
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" Lumen: of Ur 
Fig. 7 PRANSVERSE SECTION THROUGH THE URKETERAL ORIFICE AT THE TIP OF THI 
URETERAL VALVE, 4 PARTIALLY CONTRACTED BLADDER, 
- Sufey* “ : Y a WITH INTRAVESICAL PRESSUKE 
PF) "GS > Soul ih ee A wes all racted bladder was place 10d ] S) . . 
4ueose z- - ‘ o oy partially contracted bladder was placed in 1 formalin for 24 hours, and at the end 
F , p > Oe ‘ of that time formalin was forced into the bladder through the urethra and the latter 
r Bladder Wis clamped, he oritice had the form of a slit and one can see how the intrave il 
jureular pressure has flattened the rugae of the bladder and folded in the ureteral labia and at 
coat the same time forced the tip of the ureteral valve against the posterior wall of the ure 
= ter, thus occluding its lumen Compare with Figs. 5 and 4 
x LONGITUDINA SECTION oF THE Vestcat PoRTION OF THE URETER t, From A Patrenr Dying or UNtnaTversat ASCENDING RENAI 
INFECTION. Gyw. No. 10432 Urererart Onteice or INFECTED KIDNEY 























Distended Bladder Oritice oval, lonw axis 
cut obliquely so that upper of the orifice 1 
seen, the lower ', being obscured by a portion 
of the lateral labium In this instance post 
operative cystitis occurred and one can see 


how it invaded the bladder wall and by direct 
extension A, B,C, D) the ureter became in 
volved. Ar. is anartefact causing an apparent 
separation of the ureter from the bladder. The 
entire vesical portion of the ureter became 
involved and it was converted into a rigid 
sinus, thus permitting a reflux of urine from 
the bladder, so that pressure over the bladder 
forced the bladder contents through the ureter 


nto the pelvis of the kidney 


Ureteral Orinace 


Ureferal Ladia 


“ey 


Fig. 9 LONGITUDINAL SECTION OF THE VESICAL PORTION OF THE URETER, 
{, FROM A PATIENT DYING WITH UNILATERAL ASCENDING RENAL 
INFECTION Gyw~. No, 10432. UReETERAL ORIFICI 


NORMAL KIDNEY 


oO 


Oritice had the form of an inverted U and its long axis has been bisected Ureteral Oritiee 


so that the floor of the oritice can be seen for its entire length. 


Compare with Fig. 8 and note that the ureteral valve is functionally 
normal When pressure was made over the bladder a reflux was prevented 
and the bladder contents could not be forced into the pelvis of the kidney 


on this side 
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The valve-like arrangement of the orifice of the ureter pro- 
duced by its oblique course for 114 inches in the bladder wall 
would seem to be a special provision of nature to prevent the 
backward flow of the fluids from the bladder into the ureters. 

In order to determine whether fluid, under considerable hy- 
draulic pressure, would be forced into the ureters I experimented 
on a cadaver. After the intestines were removed the ureters were 
dissected out and cut across within a few inches of the bladder. 
A very strong solution of methylene blue was prepared and forced 
into the bladder through the urethra from an elevation of four- 
teen feet. 

The bladder rapidly distended, but no fluid ran out of the cut 
ureters, although the distention was kept up until 1700 ce. 
(nearly two quarts) were forced in, and the walls became so 
thin that the blue solution shone through, and the threatening 
aspect of the huge bladder caused most of the bystanders to leave 
the room. 

When the bladder was incised the mucous membrane was found 
deeply stained blue, but the stain did not extend 1-32 of an inch 
into the ureteral orifices. 

In another cadaver, with a large sacculated bladder and double 
hydro-ureters, I found it impossible to force fluid from the 
bladder into the ureters. 

To further test the matter I made the following observations 
upon a dog, April 4: 

A small male dog received 1 gr. morphia hypodermically. Very 
deep colored solution of gentian violet prepared. By the hy- 
draulic pressure of 11 feet (above the dog) the fluid was forced 
into the bladder without a catheter until the greatly distended 
bladder could be seen through the abdomen. 

Abdomen then cleaned, dog etherized, laparotomy performed. 
Bladder greatly dilated, and dark purple in color from fluid 
within, intestines pushed aside, ureter located. It contained per- 
fectly clear urine and not a particle of the violet stain. Kidney 
exposed, no stain present. Although the ureter was watched for 
sometime, no vermicular movement was noticed until the fluid 
was evacuated from the bladder, when it was distinctly to be 
seen. Bladder had remained distended for fully 10 minutes. 
On another dog under ether we exposed the ureter after laparot- 
omy, and watched it carefully while various amounts of fluid 
were forced into bladder. There was never any passing of the 
fluid into the ureter. No reverse peristalsis was made out. 

These operations seem to show conclusively that fluid cannot 
be forced up the ureters from the bladder in the dog and in man, 
and they have been borne out by clinical evidence, for in none 
of the cases has there been any evidence of ascending infection, 
although the bladders contained many virulent organisms, some 
streptococci. 


I am glad to see that the results of Dr. Sampson’s re- 
searches are completely in accordance with mine. I am par- 
ticularly pleased by this confirmation because several Euro- 
pean authors, notably Lewin and Goldschmidt and Courtade 
and Guyon have taken the opposite view as the result of sev- 
eral, to my mind, entirely inconclusive expriments upon 
rabbits, which I have also referred to in my paper. 

My clinical experiments in the past 5 years have shown 
conclusively that the reflux of fluid does not occur even on 
very forced distention of the bladder and that the method may 
be used with safety. 

The cases which Dr. Sampson has cited in which the very 
greatly diseased ureters have presented patent orifices into 
which fluid would at once flow when forced into the bladder 
are certainly very exceptional ones. I have seen several such 
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specimens in the pathological laboratories here and in Paris 
but in all instances there was extensive disease of the pelvis of 
the kidney and already a free communication between the 
septic urine of the bladder and of the kidney, so that in cases 
of this sort I feel sure the reflux of a small amount of an- 
tiseptic solution from the bladder into the ureter would not 
have done any harm, but possibly might have been beneficial. 
It would seem to furnish an easy method of treating the ure- 
ter and pelvis in such conditions and do away with the neces- 
sity of using the ureteral catheter as has been done by Dr. 
Kelly and others. 

The suggestion of using the cystoscope to determine the 
condition of the ureteral orifice before beginning the treat- 
ment by hydraulic dilatation is a good one, but unfortunately 
in cases of marked contracture of the bladder a great diffi- 
culty is experienced in making such an examination and it 
is not always practicable; and my experience has taught me 
that it is not often necessary. 

I have a man now in my charge who has been a very great 
sufferer from vesical contracture and the great relief and 
benefit which he has received after two weeks’ treatment make 
me wonder that the method which I described 5 years ago has 
not been more generally adopted, especially as cases of this 
sort are unquestionably fairly common. 

[ wish to thank Dr. Sampson for his splendid report. 

Dr. Hunner.—I wish to add my congratulations to Dr. 
Sampson upon this admirable piece of work which points out 
so many things of value to the surgeon. Some days ago I 
operated upon a vesico-vaginal fistula case in a young girl 
where the fistula had been made some months before to relieve 
a bladder ulceration. On the 6th day after operation the 
patient’s temperature went up to 102 and she felt rather 
miserable. There was tenderness in the line of her only 
ureter and we cannot help thinking, in view of this work of 
Dr. Sampson’s that the bladder had become overfilled and that 
some of the urine escaped back into the kidney. She had 
but very small bladder capacity and had been instructed to 
void as frequently as she could until the fistula wound was 
healed but possibly this was not done during the night. 

I have another patient that I am watching who gives a his- 
tory indicating double renal infection at the time of preg- 
nancy last year with a resultant stricture of the ureter. | 
can pass the catheter 8 cm. on the obstructed side. Since last 
May she has had attacks of renal colic on that side and the 
interesting point is that these attacks always come on late 
in the night, and the question arises again whether that is not 
because the bladder becomes over-distended during sleep and 
a reflux takes place. 

Dr. Sampson.—The object of this paper is certainly not to 
condemn a procedure which has proven so useful in the treat- 
ment of cystitis. In considering the advisability of resecting 
the ureters in hysterectomy for carcinoma cervicis uteri, the 
question arose, would a reflux of urine from the bladder into 
the ureters occur after such an operation. In order to answer 
this question it became necessary to study the vesical portion 
of the ureter and the conditions under which a reflux was 
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possible. During this last year there have been two cases in 
the gynecological department of this hospital in which a re- 
flux of urine from the bladder into the ureters was demon- 
strated. In both 
terfered with the function of the vesical portion of the ure- 
ters. Dr. Young called attention to the fact that in autopsy 


subjects, it is impossible to bring about this reflux. | 


cases a ureteritis was present and this in- 


real- 


ized that, and in one instance, I introduced a canula, con- 


nected by rubber tubing with a funnel, into a bladder just re- 
The 


bladder became greatly distended but the water did not es- 


moved at autopsy. Water was poured into the funnel. 


cape from the ureters, which had been cut off close to the 
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bladder. I converted the vesical portion of one ureter into a 
rigid tube by first introducing an ureteral catheter into its 
lumen and then applying formalin to this portion of the 
ureter and bladder. The walls of the vesical portion of the 
ureter became so hardened by the application of formalin that 
after removing the catheter and squeezing the bladder, fluid 
escaped from the ureter. 

I wish to state again that I do not wish to condemn a me- 
thod of treatment which has proven so satisfactory, but I want 
to call attention to the fact that under certain conditions a 
reflux from the bladder into the ureters is possible, and those 
hydraulic distention should bear this in mind. 


who use 


BIRDS, WITH SPECTAL 





REFERENCE TO THE LEUCOCYTES OF BIRDS.’ 


INCLUDING A NOTE ON THE OCCI 


By Ernest K. 
ei e 


of the 


present paper is the outcome of a comparative study 


blood of different tvpes of vertebrates, which was car- 
ried on during the summer of 1902 in Chester, Nova Scotia, 
and continued during the past winter in Toronto. It is based 
upon the examination of some fifty different species, of ‘which 
twenty-nine were birds. While the paper deals primarily 
with the leucocytes of birds, certain observations have been 
incorporated on the red cells of fishes, which appeared to be 
ot 
The literature dealing with the subject under consideration, 
from the standpoint of color 
\side 


Corin,. Tamassia, Ilberg and Pappenheim, there are 


Hirsehfeld, 


worthy note. 


especially analysis, is rather 


meagre. from casual references in the writings of 


Ehrlic h, 
w papers of Niegolewsky, Griin- 


only tl Rawitz, 


he re and Meinertz° to be considered. Altogether 33 species 
are dealt with, and so far as birds are concerned I was able to 
find 


of the chicken and of the sparrow, by Griinberg 


but two systematic examinations, viz.: those of the blood 


The paper 
of Meinertz, which has to do with the blood of several fishes, 
and 


one reptile a few invertebrates, appeared when my own 


studies were already in progress. Rawitz devotes his attention 


Griinberg deals with three amphibia and two 


the leucocytes of 


shes 


, 
Ss paper takes up 


t 
Unfortunately Niegolewsky’s disserta- 


reptiles, while Hirsehfeld’ 


mammals (11 in all). 
tion W 


M\ 


r¢ present 


as lost, and I have been unable to secure another copy. 


recollection is, that he had six or seven animals in all, 


Ing the five great classes of vertebrates. 
It is not my purpose to enter upon a detailed analysis of 
os of those who have occupied 


the findin 


subject, but 1 


themselves with this 
Its are not altogether 


their resu 


that 


|. The question, for example, whether or not the 


may 


say 
in accol 
neutrophilic granulation is peculiar to man and the anthro- 
po. 


granules in evel 


Niegolewsky finds neutrophilic 
states that 


sheep and rabbit; 


ipes still remains open. 


. . M4 - - 1 2 , 
V species examined; Ilberg the 


ulation occurs in calves, the ox, 


‘Presented before the meeting of the Toronto Pathological Society, 
March 28, 


1903. 


RRENCE OF FILARLE 


IN THE 


BLOOD OF TWO BIRDS AND TWO PORCUPINES. 


CULLEN, University af Toronto. 


Tamassia also finds it in the ox, sheep and rebbit, and besides 
in the pig and cat, while Professor Ehrlich, only last summer, 
Mensch 


Such differences 


writes us “ neutrophile Zellen finden sich nur beim 


und Affe-andere Angaben sind unrichtig.” 


in opinion suggest of course that the technique employed by 


the various investigators has not been uniform, and possibly 


not adequate. In order to obviate errors that might be re- 


ferable to such causes I have proceeded as follows: From 


every animal at least six blood-films were prepared and one 
of each stained with eosinate of methylene blue, Ehrlich’s 


triacid, the eosin-aurantia-nigrosin mixture, methylene blue, 
and Pappenheim’s methyl green and pyronin. For routine 
work I found the eosinate most useful, and preferable to the 
triacid for various reasons, not the least important being the 
fact that the air-dried blood-films can be stained at once with- 
Moreover, it stains the Mast-cell gran- 


ules, which remain unstained with the triacid: 


out further fixation. 
it brings out 


the so-called granular degeneration of the reds; it gives very 


satisfactory pictures of nuclear structure, of polychromato- 
philia, ete., advantages which all depend upon the presence of 
the methylene blue as the basic component of the dye, as com- 
with the methyl green in the triacid. 


been raised 


} 


pared Objections have 


and there to its tse on the score that the re- 


here 


obtained are not constant. I have satisfied mvself, how- 


sults 
ever, that providing the dye is carefully prepared this is not 


the case, and that uniformly satisfactory pictures can be ob- 


tained. Conclusions can, however, not be drawn as regards 


the affinity of certain granules for acid and neutral dyes from 
its use alone, no more than from that of the triacid, for the 
reason that not every granule which is stained red or violet 1s 
or neutrophilic. 


necessarily oxyphilie Oxyphilia was only 


regarded as demonstrated when the granules in question 
could be stained with the eosin-aurantia-nigrosin mixture, 
while with basic dyes they remained colorless; neutrophilia 
was similarly assumed to exist, when oxyphilia and basophilia 
both could be excluded, while with the eosinate and the tri- 


acid the granulations in question could be stained. 
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Pappenheim’s methyl green and pyronin stain was found 
very advantageous in distinguishing non-granular leucocytes 
from certain formations in the blood of those animals, in 


Wiki 


structures I shall revert later on, but I may say at this place 


which the erythrocytes are normally nucleated. To these 


that, in the beginning of my studies especially, they caused 
much trouble in deciding their true nature. As regards the 
method of preparation of the blood-films I usually proceeded 
n such a manner that a number of smears were made upon 
slides and others upon cover-glasses. The latter are more 
conveniently fixed by heat, when it is desirable, as in the 
ease of the eosin-aurantia-nigrosin mixture to heat for at 
least one hour. The use of slides, on the other hand, is much 
more convenient, and with care no more damage is done to 
the cellular elements than with the cover-glass method. 

In this connection I should like to speak of certain obser- 
vations which were made upon the blood of two representa- 
tives of the cartilaginous fishes, viz., the common dogfish and 
the skate. It was noted that in the blood of both animals 
an extensive hemocytolysis was taking place, and at first I 
was inclined to ascribe the phenomenon to the somewhat un- 
favorable conditions under which the dogfish specimens had 
been prepared, viz., in the fog, where it was readily conceiv- 
able that even in the brief period during which the films were 
exposed to the damp atmosphere, a dissolution of the haemo- 
cloben with coincident changes in the nucleus and stroma, 
might possibly have taken place. Later, however, the same 
changes were observed in the blood of the skate, which was 
obtained under much more favorable surroundings, in the 
laboratory and on a day on which there was no fog whatever. 
At the time when these observations were made I was not 
aware that Rawitz had already described the phenomenon in 
the case of the dogfish, and had also noted it in the blood of 
Sargus vulgaris, where, however, the erythrocytolysis was not 
so extensive. That we were dealing with an actual dissolu- 
tion of the red cells was, of course, very manifest, for it was 
easily possible to demonstrate all sorts of transition stages 
from the normal red cell to mere nuclear shadows occurring 
free in the blood with complete dissolution of the protoplasm 
and loss of staining power. From the fact that these changes 
can be observed in every specimen of blood, that they affect 
a very large number of cells and that they can be demon- 
strated to a certain extent also in the wet preparations, 
Rawitz assumes that in the circulating blood of the dogfish 
an actual destruction of red cells occurs. Our own observa- 
tions have also led us to believe that an actual erythrocytolysis 
may occur in the circulating blood of the animal, but we are 
not prepared to accept Rawitz’s conclusions as to the extent 
of the process. It seems difficult to understand on what basis 
Rawitz concludes that erythrocytolysis in the circulating blood 
is proven by the extensive degeneration of the blood as we 
see it in stained specimens. It seems much more plausible 
that the numerous degeneration forms which are here seen 
are produced post mortem, and that the unusual extent of 
the cytolysis is merely an index of an extreme vulnerability of 


the cells. The examination of wet specimens by the ordinary 








method does not help us to disprove the possible occurrence of 
a certain degree of erythrocytolysis in the circulating blood, 
and as a matter of fact we do not wish to deny its occurrence. 
As | have said we are merely not prepared to accept its oc- 
currence to that degree to which Rawitz inclines. It is quite 
natural to suppose that the oldest cells may already break 
down in the circulation, and we have been able to convincé 


ourselves that such a destruction actually does go on unde 






normal conditions in the blood of all vertebrates. In 


blood of birds, for example, in which the red cells ¢ 


vtes which 


possible in- 






mocyte and its 
all gone and the 


termediary forms between the mature n 
shadow, in which the stroma is practical 
nucleus remains as a faintly staining hydrdpic mass. Even 
in the blood of the mammal we meet with similar conditions, 
though the process can here not be followed so readily owing 
to the absence of a nucleus. 

While studying the various degenerative appearances in the 
blood of the dogfish and the skate, an observation was inci- 
dentally made which seems to be worthy of note, and which 
has not been previously described. This is the occurrence of 
a most extensive grade of a degenerative process that appears 
to be closely analogous to the basophilic granular degenera- 
tion of the blood of man. It affects the protoplasm per se, 
although a granular destruction of the nucleus very frequently 
occurs coincidently. A connection between the two, however, 
does not exist in the sense that the basophilic granules of the 
protoplasm are derived from the nucleus. The various ap- 
pearances which are seen under the microscope certainly ex- 
clude such a possibility. That the process is here a degenera- 
tive process and closely associated with the loss of hemoglo- 
bin, is quite clear. In other representatives of the lower 
vertebrates, viz., in those having oval and nucleated red cells, 
nothing similar was seen, but it is interesting to note that an 
analogous process apparently takes place in the blood of frogs 
that have been poisoned by lead.“ This observation seems 
to lend additional support to the view which has been ex- 
pressed by Dr. Simon, that the so-called granular degenera- 
tion of the red cells of man is referable to changes in the 
stroma. 

That Rawitz did not observe the change in question is no 
doubt owing to the fact that he confined his studies to 
preparations that had been stained with eosin-hematein, the 
Ehrlich-Biondi mixtures, the triacid and the eosin-aurantia- 
nigrosin mixture, with none of which the change can be 
demonstrated in the blood of man either. In our case it 
might possibly be urged that the phenomenon was artificially 
produced during the process of fixation by heat. This objec- 
tion, however, is not valid, as the process could always be 
demonstrated in preparations that had been ‘stained with 
eosinate, and in which heat had accordingly not been em- 
ployed at all. 

In his account of the red cells of the dogfish Rawitz de- 


scribes two principal types, viz., an oval form, provided with 
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a nucleus which is likewise oval and intensely basophilic, and 
in which aside from numerous deeply staining granules there 
is no evidence of any nuclear structure. The second form 
is round; the nucleus is likewise round, much larger than in 
the first instance and shows a distinct reticulum; it is less 
deeply stained, but shows here and there somewhat more 
markedly basophilic granules. Rawitz pictures these cells as 
also various transition forms between the two and thinks that 
the second type represents the first phase in the degenera- 
tion of the oval form. We have likewise noted these two 
types and the transition forms between the two, but we cannot 
possibly regard the round tvpe as a degeneration form of 
the oval. On the contrary we regard the round cell as the 
juvenile form of the oval cell, and we cannot understand how 
Rawitz could possibly arrive at any other conclusion. The 
relation between the nuclei is here exactly the same as that 


which we observe in the case of young and old normoblasts. 


On the one hand we have a large nucleus, the chromatin of 


which is arranged in a radiary manner, and is relatively small 


e amount of achromatic sub- 


in amount in comparison to th 
stance. At the same time, however, the chromatin has a pro- 
nounced affinity for basie dyes and stains well. On the other 
hand we have the mature nucleus, which is markedly pyknotie, 
and in which details of structure are only imperfectly to be 


discerned or absent altogether; it is markedly smaller than in 


the first type and quite deficient in nuclear juice. But aside 
from the character of the nucleus there is still further evi- 
dence to show that the large round cell is a young active cell 
and not a degeneration form, and that is the fact that the 
round forms are quite constantly polychromatic. In this re- 
spect also this type closely resembles the young normoblast, as 
we see it in foetal blood especially. A degenerating cell, viz., 
one that is undergoing cytolysis, in our experience, never pre- 
sents evidence of polychromasia, and as a matter of fact those 
cells in the blood of the dogfish and the skate which do undergo 
cytolytic changes, always present an oxyphilic protoplasm, 
that stains orthochromatically. The behavior of the nucleus, 
moreover, is quite characteristic in such cells; it shows no 
structure whatever, no filaments and granules as Rawitz pic- 
tures; it stains uniformly and homogeneously and there is no 
portion which is deeply stained; in the eosinate preparations 
it appears a light sky-blue. During the process of degenera- 
tion the protoplasm then disappears, and the nucleus swells 
very markedly and finally lies free in the blood as a large, 
pale blue shadow. 

As | have said before, we do not believe that the degree of 
ervthrocytolysis, such as we see it in the stained preparations, 
represents what actually occurs in the circulating blood, but 
we are prepared to admit that such a process does occur never- 
theless, and is possibly more extensive in the dogfish and the 
skate than in other animals. I say “in other animals” be- 
cause we have evidence to show, that cytolytic phenomena do 
We have 


In mammals 


occur in the blood of the higher vertebrates as well. 
noted it in amphibia, in birds and in reptiles. 
the study of the problem is more difficult, owing to the non- 
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nucleated condition of the red cells, but here also cytolysis 
seems to occur under normal conditions. 

Rawitz has pointed out in his paper that the apparent ex- 
istence of two forms of red cells, the oval and the round forms, 
has previously not been noted in the blood of any vertebrates. 
Kizzozero, however, has shown in 1880 already that in birds 
the youngest red cells in the bone-marrow are round cells, and 
2s we have ascertained, even in the circulating blood it is not 
at all uncommon to find such round cells. However, they are 
never numerous. But we do meet with large numbers of tran- 
sition forms between the round cell and the mature oval cell 
with pyknotiec nucleus. The youngest cells can always be 
readily recognized from their wider meshed, more juicy nu- 
cleus, and the fact that they are all more or less markedly 
polychromatic. 

To pass on now to a consideration of the leucocytes in 
birds, I have examined in all 29 species. They comprise the 


stormy petrel, drumbird, greybird, chicken, crow,’ seagull, 
crane, snipe, spider-bird, blackbird, kingfisher, loon, wood- 
pecker, goose, turkey, duck, grebe, mur, cockatoo. jackdaw, 
English pheasant, Chinese goose, guinea hen, sandhill crane, 
pigeon, canary, blue jay, carrion jay, and the so-called old 
squaw (squam-duck). 

Generally speaking the blood of these various birds con- 
tains at least four different forms of leucocytes, which in 
their general morphological habitus and tinetorial properties 
correspond to the small mononuclear leucocytes, the large 
mononuclear leucocytes, the eosinophilic leucocytes and the 
Mast-cells of man. Of these various forms the small mono- 
nuclear type most closely resembles the corresponding form 
in man. The nucleus almost fills the entire cell and is sur- 
rounded by a very narrow zone of non-granular protoplasm ; 
both are markedly basophilic, but the protoplasm more so 
than the nucleus. In well-preserved cells the protoplasm 
appears as a heavy line surrounding the nucleus, but very 
often the outline is broken and the impression gained, as 
though some of the protoplasm had been lost. The size of 
these cells is rather smaller than in man, but fairly constant 
in the different tvpes examined, varying between 5.2-5.7 yw. 
The percentage number, on the other hand, is exceedingly 
variable not only in the series as a whole, but also in indivi- 
dual animals of the same species. We found the lowest value 
in the cockatoo, 14.35 per cent, and the highest in the stormy 
As a general rule the number in our 
series varied between 40 and 50 per cent. To illustrate the 
individual variation I may mention the figures which were 
obtained in two different turkeys, viz., 40.46 per cent and 68.5 


petrel, 91.98 per cent. 


per cent, respectively. A similar lack of constancy seems to 
occur in all animals including man, though it is here possibly 
not so great. 

The number of the large mononuclear elements is more 
constant, and in our series did not exceed 13.2 per cent; as a 
rule we find from 1 to 9 per cent, which practically corres- 
ponds to what we see in man. They are smaller, however, 
than the human form, measuring only from 6.7 to 9.3 in 


diameter. The nucleus is either round or oval or it is some- 
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what invaginated, so that forms are encountered which quite 
closely resemble the human transition forms, excepting for 
their size. ‘These transition forms no doubt merely represent 
a more mature stage in the development of the karyospheric 
type, and should not be regarded as transition forms leading 
on to a different, granular variety, as Ehrlich held in the case 
of the corresponding form in man. ‘That this transition actu- 
ally does not occur has been shown by Pappenheim, and we 
have no reason to think that in birds conditions should be 
different. We have at no time seen any cells which suggested 
any possible connection between the large mononuclear leu- 
cocytes and the eosinophilic variety or the Mast-cells. Neu- 
trophilic leucocytes, I may mention here, do not occur in 
birds. As regards the staining properties of the large mono- 
nuclear leucocytes, we find that both the nucleus and proto- 
plasm possess an affinity for basic dyes, but unlike the small 
mononuclear elements the protoplasm is here not more mark- 
edly basophilic than the nucleus, so that both structures stain 
about with equal but not very marked intensity. The pro- 
toplasm, as in the human form, is more extensively developed, 
and here presents evidence of a fine granulation, but as yet 
we have not been able to convince ourselves that these ap- 
pearances actually represent true granules. They may be 
due to the existence of a cytoreticulum and represent nodal 
points. 

The most interesting leucocyte in the blood of birds is the 
eosinophilic cell, of which we can distinguish two varieties, 
viz., one in which the eosinophilic material occurs in the form 
of granules, while in the second variety it is represented by 
peculiar little spindle-shaped bodies which appear in a meas- 
ure to be characteristic of the blood of birds and certain rep- 
tiles. They are truly oxyphilic, and as shown by their behav- 
ior toward the eosin-aurantia-nigrosin mixture, this oxyphilia 
is of the first order, viz., they stain with the eosin component. 
These peculiar formations, which vary considerably in size in 
the different birds, were first discovered by Bizzozero and 
orre in 1880,’ in the blood and bone-marrow of the chicken 
and have since repeatedly attracted attention. In the case 
of those birds in which these formations are especially large, 
each little spindle presents a tiny little dot in its interior, 
which is colorless. As to the nature and origin of these spin- 
dles very little is known that is definite. They are certainly 
not artefacts, for they can be seen in fresh blood, as well as in 
dried specimens. Dr. Simon is of the opinion that they may 
be derived from the second variety, in which granules take 
the place of the spindles; that they are crystalloids and anal- 
ogous to similar formations that have been encountered in 
certain tissues in man, and notably in the epithelial cells of 
the seminal tubules.” He thinks that they result from the 
granules through loss of water, and as a matter of fact it is 
possible to reconvert the crystalloids into granules in the wet 
preparation by adding a droplet of a dilute solution of eosin 
from the side of the cover-glass. Dr. Simon has also noted 
that in certain preparations in which the eosinophilic mate- 
rial is present in one dense, apparently undifferentiated mass, 


the crystalloids separate out upon the application of heat. 
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The eosinophilic granules proper, which we find in birds, 
are like the crystalloids true oxyphilic granules, viz., they can- 
not be stained with either neutral or basic dyes; but their de- 
gree of oxyphilia is not as intense as in the case of the crystal- 
loids, so that they commonly appear less deeply stained. ‘The 
cell bodies of both types are not as large as a rule as in the 
human being; usually they measure from 6.5 to 7.8 in diam- 
eter. The nucleus is mostly bilobed, the two lobes being joined 
in well-preserved cells by a narrow connecting bond, so that 
Bizzozero not inaptly speaks of a spectacle-shaped nucleus. 
Mononuclear forms are, however, also met with and probably 
represent an earlier stage in the development of the polymor- 
phonuclear variety. Such young cells, so far as our own 
examinations go, are always granular, and the individual gran- 
ules, to judge from their color at least, at first sight make the 
impression of being neutrophilic. However, they are really 
eosinophilic, and it can be shown that the purplish-violet tint 
which is obtained with the eosinate, is due to the fact that 
the protoplasm is basophilic and forms a thin layer about each 
eosinophilic granule. They accordingly are quite analogous 
to the youngest forms of the eosinophilic myelocytes that we 
seein man. These cells are not commonly met with and have 
heretofore not been described in the circulating blood of birds. 
Meinertz, however, describes similar cells in Emys lutaria (a 
small turtle). He states that they stain with neutral and acid 
mixtures—a bright violet-red with the triacid, and eosin color 
with the eosin-aurantia-nigrosin mixture. We found similar 
cells also in a little green snake. 

The number of the eosinophilic cells appears to vary in- 
versely to that of the small mononuclear leucocytes. In some 
animals they are not numerous, as in the stormy petrel, 
and in the greybird, where the number of leucocytes in general 
is very small, I failed to find any cells of this order; the few 
leucocytes that were encountered were indeed all small mono- 
nuclear non-granular elements. ‘The largest percentages 
were found in the cockatoo (80.14 per cent), in a loon (71.04 
per cent), a Chinese goose (43.81 per cent), the English 
jackdaw (42.33 per cent), and in a canary (50.29 per cent) ; 
in the remaining birds the percentage varied between 10 and 
35 per cent. In most specimens the crystalloid type prevailed 
and only in a few the granular variety was in excess; this was 
the case with the guinea hen, in which the granular type rep- 
resented 38.79 per cent of all leucocytes, while the crystalloid 
variety was merely noted as present. In the kingfisher I 
found 10.75 per cent of granular forms as contrasted with 
3.76 per cent of the other variety. 

The fourth type of leucocyte in birds is represented by a 
cell which manifestly corresponds to the Mast-cell of man. 
The nucleus is usually round or slightly polymorphous; more 
rarely several distinct lobes can be made out. It is concentri- 
cally located and often takes the basic dye rather better than 
is the rule in man. The nucleus is large and surrounded by a 
relatively small amount of protoplasm, which appears to pos- 
sess no special affinity for any dye. It is usually altogether 
colorless. The granules may vary much in number and size; 
they are absolutely basophilic, stain deeply and metachromat- 
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ically. Quite curious is the markedly shaggy outline which 


some of these cells exhibit ; on careful focusing it is then often 


1 
OsSlHIe TO 


make out tiny little protoplasmic filaments to the 
Very 


manifestly these granules are set free and we find thus in the 


I 
free ends of which little granules appear to be attached. 


case of the Mast-cells at any rate evidence of a process which 
is quite analogous to the formation of the blood-dust in man, 
in the sense that the granular material which is elaborated 
The relative num- 
In 


in the cell body is secreted to the outside. 
ber of Mast-cells which we find in birds is quite variable. 
a few animals, indeed, I was unable to demonstrate any; but 
as in the same species the total number of leucocytes was very 
small, we are not prepared to state that they were really ab- 
sent. The largest numbers were counted in the blackbird and 
the Chinese goose, with 23.8 and 17.7 per cent, respectively ; 
next in order came the jackdaw with 13.75 per cent and the 
kingfisher with 11.3 per cent. In the remaining birds the 
percentage varied between 0.6 and 8.5. 

The size of the Mast-cells is quite variable. We have en- 
countered some in which the diameter did not exceed 4 gn, 
while in others it was fully 12 » and even larger. 

Neutrophilie leucocytes, I may repeat once more, apparently 
do not the blood 
material and the presence of the relatively large percentage 


oceur in of birds. The absence of such 
of eosinophiles of course is very interesting from the stand- 
point of the pathologist, bearing in mind the behavior of neu- 
trophilie and eosinophilic leucocytes in the blood of man to 
various chemotactic stimuli, those which are positively chemo- 
tactic for the neutrophilic elements being negatively chemo- 
tactic for the eosinophiles. A number of avenues for re- 
search and speculation suggest themselves in this connection 
into which, however, I can scarcely enter at this time. 

Before concluding I wish to refer briefly to an incidental 
observation which was made in the course of our studies, viz., 
the occasional presence in the blood of some of the animals 
that were examined of embryonic filariz. They were found 
in the blood of a blackbird, a grebe (species of duck) and a 
porcupine. ‘These observations seem to me of interest, as they 
illustrate the extensive geographical distribution of the para- 
Observations on the presence of filarie so 


far north have hitherto, I believe, only been made by J. H. 


site in question. 


Elliott,” who has published a brief note on the occurrence of 
MacCallum. 
answer to a letter of inquiry by Dr. Simon, Dr. MacCallum 


a filaria in the crow, and by Dr. W. G. In 


HOSPITAL 
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writes that he has seen filarize in great numbers in the blood 
of crows, as also in several other birds. In our blackbird and 
grebe they were not very numerous, but in the poreupine Dr. 
Simon counted over 2100 to one slide, and it is interesting 
to note that coincidently there were certain blood changes 
denoting the existence of an anemia. There were present 
numbers of nucleated red cells, mostly normoblasts, but also 
a few megaloblasts: and at the same time there existed a light 
grade of granular degeneration and of polychromatophilia of 
the red cells. From a study of the leucocytes it was impos- 
sible to state whether a disturbance of the usual percentages 
existed, as we have no counts from a normal animal for con- 
trol. A description of the filaria of the porcupine, which 
apparently represents a new species, will appear at another 
place. 

In conclusion, I wish to express my indebtedness to Dr. 
Simon, of Baltimore, for his assistance and guidance in the 
above investigations; to Professor MacKenzie, of Toronto 
University, and to Messrs. Lamb and Carter, of the Toronto 
Zoological Gardens, for a number of specimens of birds’ blood. 

Note.—Since writing the above, I learn from Dr. Simon 
that he has found filariz in large numbers in a second por- 
cupine. 

LITERATURE. 

1. Niegolewsky: Diss., Miinchen, 1894. 

2. Hirschfeld, H.: Beit. z. vergleichenden Morphologie d. 
Virch. Arch., 1897, Vol. 149, p. 22. 

3. Rawitz, B.: Ueber d. Blutkérperchen einiger Fische. 
Arch. f. mik. Anat., 1899, Vol. 54, and 1901, Vol. 56. 

4, Griinberg, C.: Beit. z. vergleichenden Morphologie d. 
Virch. Arch., 1901, Vol. 163, p. 303. 

Beit. z. vergleichenden Morphologie d. 
Vireh. Arch., 1902, Vol. 168. p. 353. 
6. Keil, A.: Arch. internat. d. pharmacodyn. et d. therap., 

1902, Vol. X, fase. 1 and 2, p. 121. 

7. Bizzozero and Arch. per le se. med., Vol. 4, 
No. 18; see also Moleschott’s Untersuch., Vol. XJJ, Heft 5 
and Bizzozero: Arch. f. mik. Anat., Vol. 35. 

8. Lubarsch: Vorkommen krystallinischer and 
krystalloider Bildungen in d. Zellen d. menschlichen Hodens. 
Vireh. Arch., Vol. 145; mik. Anat. 
Vol. 47. 

9. Elliott, J. H.: Biol. bull. of the Marine Biolog. Labo- 
rat. at Woods Holl, Mass., 1903, Vol. 4, No. 2, p. 64. 


Leucocyt en. 


Leucocyten. 
5. Meinertz, J.: 
farblosen Blutzellen. 


Torre: 


and 6; 
Ueber d. 


see also Reinke: Arch. f. 


MEMORIAL TO MAJOR WALTER REED, SURGEON, U.S. A. 


On the 15th of August a meeting was held in Bar Harbor 
of friends of the late Major Reed, M. D., U. S. A., to whom 
in a large degree is due the discovery of the mode by which 
vellow fever has been spread and the consequent suppression 
of that dire disease. Representative men were present from 
different parts of the country and letters were received from 
various members of committees already appointed to pro- 
mote the collection of a memorial fund in grateful commemo- 





ration of Dr. Reed’s services. Important suggestions were 
presented from President Eliot, Dr. W. W. Keen, Prof. J. W. 
Mallet and others. Dr. Daniel C. Gilman, chairman of a 
committee appointed by the American Association for the 
Advancement of Science, presided, and Dr. Stewart Paton 
acted as secretary. Among those who took part in the confer- 
ence were Dr. W. H. Welch, of Baltimore; Dr. Janeway, of 
New York; Dr. Abbott, of Philadelphia; Dr. Herter, of New 
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York: Dr. Barker, of Chicago; Dr. Putnam, of Bulfalo: Dr. 
Fremont Smith, of Bar Harbor, and Dr. Sajous of Philadel- 
phia, and besides these medical gentlemen, Bishop Lawrence, of 
Massachusetts, and Messrs. Morris K. Jesup, President of the 
New York Chamber of Commerce; John S. Kennedy, Presi- 
dent of the Presbyterian Hospital, of New York, and William 
J. Schieffelin, of New York. The following conclusions were 
reached: That an effort should be made to raise a memorial 
fund of $25,000 or more, the income to be given to the widow 
and daughter of Dr. Reed, and after their decease the principal 
to be appropriated either to the promotion of researches in 
Dr. Reed’s special field, or to the erection of a memorial in 
his honor at Washington. 

\rrangements were made for the publication of circulars 
explaining this movement, and asking co-operation not only 
from the medical profession, but from all liberally disposed 
ndividuals who appreciate the value of Dr. Reed’s services to 


mankind. 


NOTES ON NEW BOOKS. 

A Text-Book of Chemistry for Students of Medicine, Pharmacy 
and Dentistry. By Epwarp Curtis Hitt, M.S8., M.D., Medi- 
cal Analyst and Microscopist; Professor of Chemistry and 
Metallurgy in the Colorado School of Dental Surgery; Pro- 
fessor of Chemistry and Toxicology in the Denver and Gross 
College of Medicine, University of Denver. Illustrated with 
78 illustrations, including 9 full-page half-tone color plates, 
Pages xii-523. (Philadelphia: F. A. Davis Company, Pub- 
lishers, 1914-16 Cherry Street. 

This is a most convenient text-book for the use of students, 
It treats succinctly and clearly of medical physics, organic and 
inorganic chemistry, sanitary chemistry, toxicology, physiologic 
and pathologic chemistry and clinic chemistry. (The author 
evidently has the courage of his orthographic convictions.) The 
material is weil arranged and made ready of access by a good 
index. It seems extremely well adapted to classroom use and 
the author has appended to each chapter or section a series of 
questions. We would recommend it not so much as a general 
text-book but as a special manual for students of medicine, 
pharmacy and dentistry. 


Surgical Asepsis. Especially Adapted to Operations in the Home 
of the Patient. By Henry B. PALMER, M. D., Consulting Sur- 
geon to the Central Maine General Hospital. Ninety illustra- 
tions (Philadelphia: F. A. Davis Company, Publishers, 
1914-16 Cherry Street.) 

The object of this manual of aseptic surgery is to demonstrate 
that good surgical work may be done by the operator in the home 
of the patient, with benefit to the patient and great relief to the 
anxiety of interested friends. The wisdom or unwisdom of home 
surgery depends upon so many factors which are not within the 
domain of pure surgery that the book cannot be considered con- 
clusive. There is no doubt, howevcr, that in a good home, sur- 
rounded by sensible and judicious relatives, aseptic surgery has 
a definite field of utility. The author wisely makes no attempt 
to theorize but contents himself with a clear statement of the 
experience of other surgeons which may sometimes seem too brief 
and hence misieading. In some instances as, for example, in his 
statement as to the safety of abandoning drainage of the abdo- 
men in gonorrheal pus cases, a more extensive quotation from 


the literature might have seemed less dogmatic, leading to a 
safer course for the patient. A gonorrheal abdominal infection 
cannot be considered a slight matter. We do not see any refer- 
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ence to the use of silver foil as a dressing after operations. The 
omissions discoverable are only few and the book is to be com- 
mended as an excellent one for the practitioner and nurse. 


The Practical Medicine Series of Year Books, Comprising Ten 
Volumes on the Year’s Progress in Medicine and Surgery. 
Issued monthly under the general editorial charge of Gus- 
ravus P. Heap, M.D., Chicago. Vol. ViI—Pediatrics. Edited 
by Isaac A. Abr, M.D. (Chicago: The Year Book Publishers, 
1903.) 

This little volume may be considered a condensed Centralblatt. 
The selection of abstracts is upon the whole satisfactory and the 
proportion of the volume allotted to different topics seems judi- 
cious. The object of the book being to supplement the informa- 
tion contained in text-books by supplying recent additions to the 
literature of pediatrics, it serves a most useful purpose. The 
only criticism to be made is that the work has been too much 


condensed. 


Organic Nervous Diseases. By M. ALLen Starr, M.D., Ph. D., 
LL. D., Professor of Diseases of the Mind and Nervous Sys- 
tem, College of Physicians and Surgeons, Medical Department 
of Columbia University in the City of New York, etc. Illus- 
trated with 275 engravings in the text and 26 plates in colors 
and monochrome. (New York and Philadelphia: Lea Broth- 
ers and Co., 1903.) 

This volume is based upon the clinical and pathological material 
which Prof. Starr has accumulated during a very active hospital 
and private practice extending over the past twenty years, and 
the book is largely a record of personal observation and experi- 
ence. It is gratifying to notice that special care has been exer- 
cised throughout the book to give prominence to the question of 
treatment. In the mind of the author it is manifestly not enough 
to give clinical symptoms and pathological findings alone, and to 
leave the physician to struggle with the question of treatment 
unaided, but he has given in detail his methods of treatment and 
of relieving pain. His treatment of neuralgia, for example, is 
full and suggestive and well calculated to assist the busy prac- 
titioner who has found remedy after remedy of little avail In 
the section on sciatica we fail to find arthritis assigned a promi- 
nent place as a causative agent. It certainly deserves to be 
regarded an important factor in the production of the disease. 
The chapters on the various forms of neuritis are five in number 
and the discussion of the subject is ample and suggestive. The 
chapters on the diseases of the spinal cord are very carefully 
written, as also are those upon diseases and injuries of the brain. 
In these the author has drawn upon his rich stores of experience 
and has produced results of great practical utility to the student 
and practitioner. The volume is finely printed and well illus- 
trated. It deserves to take its place among the best text-books 
in English upon diseases of the nervous system. 


Gynecology: A Text-Book for Students and a Guide for Practi- 
tioners. By Wma. A. Pryor, M.D., Professor of Gynecology 
in the Polyclinic Medical School. (New York and London: 
D. Appleton and Co., 19023.) 

In this little text-book, written primarily for the use of stu- 
dents, one looks in vain for the imperative insistence upon surg- 
ical asepsis in the most trivial examinations or operations in 
gynecology. Although the author repeatedly refers to infections 
of the uterus by the use of “ filthy instruments” introduced iuto 
it, he fails to sound the warning at the outset, at the time when 
etudents are most impressionable, and the habits of life are 
formed. Clean hands and clean instruments in private practice 
or in the office, are as essential as in the operating room, and as 
easily obtained, and this the author fails to emphasize. 

The chapter devoted to the manual examination of the patient 
is good, though perhaps too much abridged; but in the examina- 





on by instruments it is rather startling to find abdominal sec- 
tion head the list, as though it were a matter of routine practice, 
rather than a preliminary of probable operation, and done as a 
last resort, 

It is to be regretted that so little space is devoted to the dis- 
crders of menstruation. A chapter devoted to it and the meno- 
pause would be a welcome one to the beginner, and following this, 
a somewhat more comprehensive discussion of minor gynecologic 
disorders, and their treatment. 

We find but twenty-four pages out of the 380 devoted to seven- 
teen diseases of the external genitals, and they are incomplet2 anu 
unsatisfactory; for instance, in describing the treatment of con- 
dvlomata of the vulva and vagina, the author advises scraping 
or cauterizing them, and dusting with a powder, but ignores tbe 
most important element, viz., constitutional treatment, since it is 
doubtful whether they ever have any other than a speci:ie origin, 
und wounds made upon a syphilitic subject do not heal well 
until the patient is under the influence of specific treatment. 

li remeving the tuberculous kidney and uretet, the author 
advises inverting the vesical stump into the bladder, and allow- 
ing it to slough away, to be washed out by daily irrigation; this 
appears to us a rather hazardous procedure. The chapter de- 
voted to uterine fibroma and fibro-myomata is exceptionally good, 
and will be found comprehensive and practical, even if closing 
the cervix, to check hemorrhage of the uterus, would appear of 
doubtful utility. 

The greater part of the book contains much useful information, 
imparted in a particularly pleasing manner, and we note with 
sincere approbation the conservative tone which pervades the 
entire volume. The illustrations are exceptionally good. 

In a book of this character too much has perhaps been sacri- 
ficed to brevity. Although we cannot agree with the author 
in everything contained in it, the book will prove a helpful 
although possibly not an indispensable addition to the student’s 


library. 


Lectures on Massage and Electricity in the Treatment of Disease. 
By Tuomas Strrercu Dowser, M.D., Abd., F.R.C.P., Ed. 
Fourth edition. (Bristol: John Wright & Co., 1993.) 

The work is an excellent and careful exposition of the practice 
of massage, moderate and sensible in its tone. 

The present edition contains an appendix upon modern methods 
in electrical treatment (in addition to the lectures upon massage 
and electricity) which is entirely technical and does not refer to 
the results thus far obtained in this branch of the science. The 
book is an excellent exponent of the general principles and the 
various forms of practice, especially of massage, which, it is 
evident, holds the higher place in the author’s esteem: and it is 
readily understood that the subject must acquire under the lec 
turer’s own hands an interest that the book can scarcely inspire 
In the present state of conservative acceptation of massage into 
the inner circle of medical treatments, it is perhaps scarcely wise 
as ‘“ The 





to meet the profession with a definition of massage 
application of sentient living matter to sentient living matter,” 
etc.; it suggests flights of fancy and statements of universal 
truths which are, in this country, too much associated with 
quackery; and justice to the author compels one to say that there 
is nowhere in the volume anything but plain facts of physics, 
physiology and methods. 

The technical explanations are clear and complete, though in 
many instances the case reports are probably superfluous; but it 
is to be remembered that the lectures are set down as delivered, 
and in a spoken dissertation these have their place. 

The chapters upon the Weir-Mitchell treatment and the Nau- 
heim treatment of diseases of the heart are the most interesting 
to the average practitioner of medicine. Hysteria and neuras- 
thenia are scarcely differentiated as much as the American physi- 
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cian is accustomed to see them, but the treatments are thoroughly 
in accord with the practice of the most successful men in these 
diseases, and are properly insisted upon. It would be interesting 
to have outlined in a future edition a line of treatment for those 
cases of neurasthenia, so-called, which are not nerve exhaustion 
but “‘ nerve-energy-expended-in-wrong directions” (we await the 
coining of a word) which are so often met in this country; prob- 
ably, however, the author would not consider them as specially 


falling within his province. 


The Anatomy of the Human Peritoneum and Abdominal Cavity 
Considered from the Standpoint of Development and Com- 
parative Anatomy. By Georce S. HunTINeTON, M.A., M. D., 
Professor of Anatomy, College of Physicians and Surgeons, 
Columbia University, New York. (Philadelphia and New 
York: Lea Brothers & Co., 1903.) 

This magnificent and lavishly equipped volume occupies a 
unique place in the literature on the subject. It is beautifully 
printed, profusely illustrated, and while it is exhaustive in deal- 
ing with some subjects, it is fragmentary in dealing with others; 
through it all one feels the earnest wish of a careful teacher to 
impart his knowledge in the most practical manner to the 
student. 

rhe author correctly emphasizes the importance of the study 
of embryology and comparative anatomy for the student of 
human adult anatomy. Studied from a purely anatomical stand- 
point the adult human body offers so many topographicai varia- 
tions from what we generally consider the usual arrangement 
that a full appreciation of the anatomical findings at a dissection 
e. If, however, the student 


or at an operation is often impossib 
is familiar with the stages of development through which the 
human body passes before attaining the adult form, and in addi- 
tion if he is well versed in a knowledge of the numerous varying 
ypes encountered in the vertebrates, he will be much better 
fitted to fully grasp the anatomical significance and topographi- 
cal importance of a strange relationship of organs which may 
happen to present itself at the dissecting table or in the operating 
room. It is difficult for the average mind to fully comprehend 
the relation of the different organs of the abdominal viscera 
toward each other and to the peritoneal lining, the position of 
peritoneal folds, lines of reflection and the innumerable varia- 
tions, which so often present themselves. It is likewise difficult 
to appreciate the topography of the intestines, and recognize in 
the adult form the end stage of a peculiar process of rotation 
of the primitive coils. Such difficulties are reduced’ to a mini- 
mum if the observer recalls the simple forms and relations as 
t} 


e organs oi e embryo, and follows their develop- 


found in tl 
ment in form and position through the successive stages. 
Huntington suggests the practical method of using the in- 
jected viscera of a cat in connection with the study of the human 
subject. The student should place the intestines of the cat in 
the same position as found in the human adult; the areas of 
contact thus formed correspond to the extent of fusion of the 
peritoneal covering of the large intestine and its mesentery with 
the parietal peritoneum and the upper portion of the alimentary 
canal as found in the human adult. The injected viscera of the 
cat, preserved in 5 per cent formalin or in 50 per cent alcohol, 
kept side by side with the human subject, will afford a pliable 
model and a useful guide in the study of all the complex and 
often obscure conditions encountered in the human viscera. 
Most abnormalities are easily explained as arrested foetal develop- 
ment or abnormal “anlage,” the degree ranging from almost 
imperceptible deviation from the normal to excessive malforma- 
tion or malposition, or both. The most complex relationship be- 
tween portions of the viscera becomes in this manner easily 
understood. Especially helpful is this method of study in con- 
nection with the nerve, blood, and lymph supply of the parts 
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concerned. Peculiar anastomosing trunks, supernumerary or mis- 
placed vessels, are recognized as such and their meaning and 
of existence become less of a mystery. Moreover, much 





mental energy is wasted in trying to remember anatomical facts, 

ch as the relationship of organs, passage of nerves and vessels, 
ete.; the study of embryology and comparative anatomy, how- 
ever, will train the mind so that the relationship of organs re- 
ceives a new meaning; the student learns why the organs were 
compelled to assume such a position and why this or that vessel 
asses dorsal and not ventral to this or that organ. Experience 
has shown that an empty fact to be memorized leaves less deep 
an impression in our mind than the recognition of a law and 
the finding of the underlying causes. 

A large portion of the book is given to the study of compara- 
tive anatomy, and in connection with this the author has given 
many valuable and instructive pictures of preparations contained 
in the Morphological Museum of the Columbia University, which 
splendid collection has thus in part been rendered accessible 
to those not living in New York. This material, although it does 
not represent a complete series, is sufficient to bring into strong 
relief the essential points, the gradual evolution and the simil- 
arity of the early developmental stages of the organs of higher 
classes with the corresponding permanent structures of the lower 
vertebrates. The book is neither complete as an embryology nor 
as a presentation of the comparative anatomy of the perito- 
neum and abdominal cavity. A number of facts are not men- 
designedly omitted,” and the exten- 


tioned, discussion of theories ‘ 
sive literature on the subject, save for a very few instances, is not 
quoted; all this is done doubtless with the object of maintain- 
ing clearness and brevity. While some sections, as for instance, 
that dealing with the ileocolic region, are elaborated at great 
length, occupying almost one-fourth of the entire book and con- 
taining nearly one-half of all the pictures, others have been 
treated with comparative brevity. An introduction, which is 
written in the form of an abridged embryology of the alimentary 
canal, prepares the reader for the subsequent chapters. These 
are: Part I. Anatomy of the Peritoneum and Abdominal Cav- 
ity, Anatomy of Foregut and Stomach; Part II. Anatomy of 
the Peritoneum in the Supracolic Compartment of the Abdomen, 

(1) Stomach and Dorsal Mesogastrium, (2) Ventral Mesogas- 
trium and Liver; Part III. Large and Small Intestine, Ileocolic 
Junction and Cecum,—(1) General Review of Morphology and 
Physiology of the Vertebrate Intestine, (2) Serial Review of the 
lleocolic Junction and Connected Structures in Vertebrates, (3) 
Phylogeny of the Types of Ileocolic Junction and Cecum in the 
Vertebrate Series; Part IV. Morphology of the Human Cecum 
and Vermiform Appendix. 

The work is essentially an atlas, the text occupying but 260 
pages, while the illustrations are 582 in number, grouped on 300 
full-page plates. These plates are bound in groups usually of 
eight at intervals throughout the book, with the text references 
often at a remote place—an arrangement very troublesome to the 
reader. A good many of the figures are simple diagrams, repro- 
duced by the line process, or adaptable to it, which method 
certainly permits the picture to be printed in the text. The text 
which is clear and concise contains little that is new. The man- 
ner in which the intricate relationship of organs and the com- 
plex changes during their development is described, however, 
deserves much praise. There are frequent references to dia- 
grams and pictures of primitive forms, with the aid of which the 
reader cannot help arriving at a clear understanding of the adult 
forms. The pictures are in a large measure original and deserve 
careful study. They are partly photographic reproductions of 


good preparations, partly drawings taken from the same source. 


A large number are original diagrams, illustrating in a simple 
manner the topographical evolution from the primitive to the 


final adult condition. Without these the text would indeed be 
difficult to peruse, and if they had been printed in the text in- 
stead of on plates, as was mentioned before, the reader’s task 
might have been simplified. Some are copied, others redrawn, 
slightly modified, from the standard books, not always, however, 
with judicious discrimination, and inferior diagrams are given 
where the literature could have furnished superior ones. 

Taken as a whole, the book deserves to be carefully studied. 
The student of embryology and anatomy will find its contents a 
valuable supplement to his knowledge; the surgeon, 2 means of 
arriving at a better appreciation of the anatomy of the abdominal 
viscera and their innumerable variations. 


4 Text-Book of the Practice of Medicine. By J. M. Anvrrs, M. D. 
(W. B. Saunders and Co., 1903.) 

In writing the annual review of Dr. Anders’ text-book, the 
reviewer has to beware lest repetition render him careless. A 
new edition appears almost as regularly as the Year Book of 
Medicine. The success of this work is well deserved. In the 
present edition there are no changes requiring special mention. 
We are unable to agree with the author as to the value of his 
tables of differential diagnosis. They savor too much of the 
quiz-compend. Such methods of learning diagnosis are little 
likely to be of use at the bedside. We doubt if the author uses 
them himself, however strongly he may advise their use to the 
student with an examination in view. The sections on treatment 
are excellent and add greatly to the value of this work. Dr. 
Anders is to be congratulated on the continued success of his 


text-book. 


Clinical Methods: A Guide to the Practical Study of Medicine. 
By Rorerrt Hvurcuisox, M.D., M.R.C.P., Assistant Physi- 
cian to the London Hospital, ete., and Harry Rainy, M.A., 
F. R.C. P. Ed., F. R.S. E., University Tutor in Clinical Medi- 
cine, Royal Infirmary, Edinburgh. (Fifth Edition. Chicago: 
W. 7’. Keener and Co., 1902.) 

This excellent little work has now reached its ninth thousand, 

a fact which may be taken as a convincing proof of the high 

esteem in which it is held. In the present new edition, among the 

parts that have been practically rewritten are the sections dealing 
with the clinical examination of the blood and the nervous 
system. The latter, more especially, is worthy of the highest 
praise for its combination of thoroughness, lucidity and concise- 
ness. The chapter on clinical bacteriology has also been revised. 

As a whole the work is a most valuable one. The writers have 

succeeded in condensing their material and still presenting it in 

a very readable style; it would perhaps be difficult to find else- 

where such a fund of useful and practical information contained 


in the present compact and handy volume. 


Ambulance Work and Nursing: A Handbook on First Aid to the 
Injured, with a section on Nursing, etc. Profusely illustrated, 
(Chicago: W. T. Keener and Co.) 

This work is prepared for the instruction of ambulance classes 
and aims to give instruction as to first aid. It is profusely 
illustrated and the pictures are really helpful. The section upon 
nursing is eminently practical, although probably better adapted 
to conditions in England than in America. We regret to observe 
an undertone of disparagement of anything beyond the purely 
practical training of the nurse. The present system of training 
nurses, it should ke remembered, is in fact a protest against the 
purely practical training which nurses formerly received. If theo- 
retical knowledge is not imparted along with her practical train- 
ing the nurse must inevitably cease to progress in her work as 
soon as her period of training is over. The book contains much 
which will be eminently useful even among those who do not 
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aspire to be trained nurses. The volume should be more durably 


bound if it is to be used in the household 


Nurses Guide to Surgical Bandaging and Dressings. By WM. 
Jounson Situ, F.R.C.S., Principal Medical Officer, Sea- 
men’s Hospital, Greenwich. (Philadelphia: J. B. Lippincott 
Company London: The Scientific Press, Limited.) 

This title of this admirable little book is misleading and 
strangely inadequate. Instead of confining itself to the dry 
and unsatisfactory details of bandaging, it is really an excel- 
lent manual for antiseptic surgery. It treats of “the modern 
treatment of wounds,” of “ wound infection and sepsis,” of “ anti- 
septic and aseptic surgery,” of “the antiseptic treatment of 
wounds” of “the operating room and its contents,” of “ prepa- 
rations for surgical operations,” of “‘the treatment of wounds,” 
of “the treatment of ulcers,” of “nursing in injuries,” and of 
‘the temperature and pulse,” as well as of “ surgical bandaging,” 
ete It is attractively printed and convenient in form. The direc- 
tions contained in the book are in plain scientific language and no 
attempt has been made to render them too simple. It may be 
commended for the use of nurses and all who have to do with 


the sick or injured. 


Disease of the Pancreas. Its Cause and Nature. By Evcene L. 
Oprgz, M. D., pp. 359. (Philadelphia and London: J. B. Lippin- 
cott Company, 1903.) 

It is a pleasure in this day of many text-books, when each 
publisher’s list independently boasts of at least one in every 
department of medicine, to find a book such as this, which comes 
10t because the publisher needed a book on that subject, but 
because the author knew fresh things and saw other things 
more clearly than his predecessors. This is no mere collection 
of facts, either, that merely adds to the rough material from 
which someone else might construct the clear picture of the 
disease. It is the chief merit of the book that the values and 
broad relations of the facts are appreciated, anatomical and 
experimental observations being made to serve their fu!l purpose 
in the elucidation of each of the several conditions considered. 

The anatomy of the pancreas with its variations occupies the 
first three chapters, in which much that is new may be learnt 
of the arrangements of the ducts, of the origin and relations 
of aberrant pancreatic masses, as well as of the nature of the 
curious islands of Langerhans, whose significance receives special 
emphasis throughout the remainder of the volume. Following 
this are chapters on the acute forms of pancreatitis, with the re- 
sults of diffusion of the pancreatic secretion in producing fat 
necroses. Especially important in these chapters is the explana- 
tion of the production in cases of cholelithiasis of the acute 
hemorrhagic pancreatitis by the occlusion of the orifice of the 
diverticulum of Vater which in some instances may divert the 
bile into the pancreatic duct and thus produce the lesion. Objec- 
tions to this are being made on the ground that the muscular 
sphincter fibres of the pancreatic duct are too powerful to allow 
the entrance of bile, but this is merely another instance in which 
theory is opposed to obvious facts. 

Succeeding chapters deal with the varieties and etiology of 
chronic interstitial pancreatitis, in association with one form of 


which, the interacinar, the islands of Langerhans may | 


be in- 
volved. More important perhaps than this is the discussion of 
the occurrence in several cases of hyaline degeneration affecting 
chiefly the islands of Langerhans, in which cases diabetes existed. 
The islands are conceived of as being analogous to other ductless 
glands such as the thyroid, and controlling not the proteid metab- 
olism but that of the carbohydrates. Their destruction is there- 
fore held responsible for the alterations in the sugar metabolism 
in diabetes. On account of their size and position these islands 
are hardly accessible to direct experimental study, bu: the cases 
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described present the results of their extirpation as clearly as any 
experiment could. 

\ further chapter deals with hemachromatoses and bronzed 
liabetes, after which a summary of all is given in the endeavor 


to make a practical application of the results 

We have reason to be proud that such a book has been written 
by an American, for, aside from the care and ingenuity evidenced 
in the anatomical observations and the experiments, there has 
been preserved such an attitude of rigid self-criticism that one 


may feel sure that nothing in the book will be regretted. 


Protozoa and Disease. Part I. By J. Jackson CLarKe, M. B. 


(London) Vew York: William Wood and Co., i903.) 


This little book of one hundred and seventy-seven pages “ has 
been written to bring together the salient points of what has 
been already definitely ascertained with regard to the protozoa 
as parasites and pathogenetic organisms.” 

In the introductory chapter dealing with unicellular organisms 
in general, the author gives an elementary and unsatisfactory 
description of the structures and process of division of the cell. 
Seven of the succeeding chapters are devoted to a consideration 
of the characteristics of the various protozoa and of the dis- 
eases caused by them. It is of interest to note that the malarial 
organism is still not located “ taxonomically.” The life history 
of this organism, especially of Plasmodium precogz, is considered 
in some detail. In the light of the recent work demonstrating 
the part played by the mosquito as intermediary host the life 
history is divided into an asexual phase occurring in man and the 
sexual phase occurring in the alimentary canal of Anopheles. 
lo W. G. MacCallum credit is given of having first observed the 
process of fertilization in this order of organisms. In a brief 
chapter the little known concerning diseases of protozoa is con- 
sidered. And then the book is concluded with a description of 
methods used in the study of unicellular organisms. 

The reviewer is struck by the air of incompleteness the book 
has about it, possibly more the result of the fragmentary state 
of our knowledge rather than of omission on the part of the 
author. It is also possible that the second part, in which “it is 
proposed to collect the work that has been done with regard to 
the part alleged, but not yet fully proved, to be played by pro- 
ozoa in disease * may round out what appears incomplete 
in the first. It is, however, certain that the author does not 
present the classification of protozoa as clearly as he might. ‘The 
relation of organisms one to another, i. €., the distinction of class, 
subclass and order, is more or less completely slurred over. The 
book, however, contuins much valuable and interesting informa- 
tion illustrated by means of many well-chosen cuts, and certainly 
it will be relished by those not particularly familiar with the 


part played by protozoa in disease. 


\ Text-Book of Pathology. By ALtrrep Stengcen, M. D., Professor 
of Clinical Medicine in the University of Pennsylvania. 
Octavo volume of 933 pages, with 394 text-illustrations, many 
in colors, aud 7 full-page colered plates. (Philadelphia, New 
York. London: W. B. Saunders and Company, 1993.) 

This work as stated in the preface is an attempt to present the 


subject of Pathology from the point of view of the clinical pathol- 


ogist. As the book has already gone through three editions it 
hardly needs an introduction to those interested in Pathology. 
In the present edition various chapters have been retouched and 


partially rewritten where recent investigation made it imperative, 





and on the whole the edition is an advance over those preceding 
it, yet it has not eliminated their faults. In the opinion of 
the reviewer the book is too comprehensive and the author has 
made this last edition more so by the addition of a chapter on 
“ Pathologic’ Technique, a chapter entirely superfluous in a book 
not suited for laboratory use. As a result of the endeavor to 
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ver too much ground, one finds the descriptions are cursory, 
the forms of expression are often careless and obscure. It lacks 
the exactness and precision one is accustomed to find in the more 


cientific text-books, and its general arrangement of subject mat- 


ter is loose. As examples of the latter failing, one finds, under 
the general heading “ Bacteria and Diseases due to Bacteria,” 
ibhead “ Diseases of Certain Bacteriology,” lying between a 


hapter headed “ Typhoid Fever” and one headed “ Cholera,” a 
chapter with the heading “ Bacillus Coli Communis”; under the 
ume subhead we find a chapter on “ Mycetoma,” caused by “an 
organism of an uncertain biologic class’; also one on “ Influ- 
enza”’ of which the author says, “the specific character of the 
rganism is inferred rather than demonstrated,” and this same 
reason serves to place “ whooping-cough” and “ Maita fever” 
n the class of “ Diseases of Uncertain Bacteriology.” In this 
atter class the author still includes “ yellow-fever” although 
accepting the evidence for the importance of the mosquito in the 
transmission of the disease, and the necessity of an incubation 
period after the infection of the mosquito, before it is capable 
of transmitting the disease, a fact which almost certainly pre- 
cludes the possibility of its being a bacterial disease. While 
these points may seem trivial, they are the straws which indicate. 
Without going more into detail, it may be said the book seems one 
adapted to the needs of those who desire only general information 
on the subjects treated, and thus probably more suitable for the 
practitioner than for the student, unless one were sure the stu- 
dent would be inspired by reading the book to look further for 
more exact information. 


The Practical Application of Roéntgen Rays in Therapeutics and 
Diagnosis. By Wma. A. Pusry, A. M., M. D., Professor of Der- 
matology in the University of Illinois, and Eugene M. CatLp- 
WELL, B.S., Director of the Edward N. Gibbs X-ray Labora- 
tory. (Philadelphia: W. B. Saunders and Co., 1900.) 

The appearance of this work has supplied a long felt need in 
X-ray literature. It has been the aim of the authors to treat 
the entire subject not only in a scientific way but also in a prac- 
tical manner. The subject matter is divided into two parts. 
Part I deals entirely with the technical side of X-ray work. 
A chapter is given to each separate part of a good equipment. 
The various styles of apparatus are discussed and their good 
and bad points enumerated. Under every head a number of sug- 
gestions are made which not only are of great help to the beginner 
but could also be well borne in mind by experienced radiog- 
raphers. This part should prove of especial value to beginners 
as it throws light upon the very points where difficulty is most 
likely to be experienced. 

Part II is devoted to the consideration of the therapeutical 
results. The first few chapters deal with burns and the result- 
ing pathological changes in the skin. The treatment of these 
burns furnishes the text for a very important chapter. The point 
is emphasized that the usual treatment is entirely too vigorous. 
Bland, or at the most, only mildly stimulating ointments should 
be used. 

The remaining chapters devoted to the treatment of various 
diseases are especially instructive. We not only get the benefit 
of the author's great personal experience, but then too all authen- 
tic X-ray literature has been carefully sifted over and we are 
given the general results. 

In reading the work one is impressed with the fact that the 
authors are most enthusiastic over the future possibilities of the 
therapeutic effect of the X-ray; at the same time the subject has 
been dealt with in an impartial and fair-minded way. 

It is by far the best general treatise that has appeared. Pre- 
senting as it does the very latest advances in X-ray therapeutics 
and diagnosis, it should be in the hands of all radiographers. 


Consumption a Preventable and Curable Disease: What a Lay- 
man Should Know about It. By Lawrence F. Fiicx, M. D 
Founder of the Pennsylvania Society for the Prevention of 
Tuberculosis; President of the Free Hospital for Poor Con- 
sumptives of Pennsylvania; Medical Director of the Henry 
Phipps Institute for the Study, Prevention and Treatment of 
Tuberculosis. (Philadelphia: David McKay, 190.3.) 

In the present crusade against tuberculosis much credit is due 
to the lay press for the efficient aid it has rendered in the cause 
of preventive medicine. Unfortunately, however, with the lauda- 
ble desire of arousing the public to a sense of the importance 
of the problem which confronts it, a zealous enthusiasm has 
sometimes overstepped the boundaries of fact, with the result, 
as Dr. Flick has well put it, “that the public has been thrown 
into a panic, so that people turn out the poor consumptive as a 
pariah without regard to what shall become of him.” The present 
work, therefore, is to be welcomed as a timely exposition ad- 
dressed to the layman of our present knowledge concerning tuber- 
culosis and consumption, its origin, nature, treatment and pre- 
vention. While clearly stating that consumption is a commu- 
nicable disease Dr. Flick discusses carefully the amount of risk 
in the home, store, office, church, public conveyances and else- 
where, and shows that with careful, but at the same time simple 
and by no means burdensome, precautions the tuberculous patient 
may still live in the world without being a menace to his fellows. 

In dealing with a scientific subject from a popular standpoint 
errors of omission and commission are inevitable and too strict 
a criticism would savor of captiousness. Nevertheless, it might 
have been well to have devoted a few pages at least to demon- 
strating the perniciousness of the various consumption cures, 
which, even when not directly harmful in themselves, prevent 
the patients from adopting appropriate measures in time and 
leave the poorer sufferers without means of providing for them- 
selves opportunities for obtaining an abundance of good food and 
fresh air. Again, although the question of immunity is naturally 
of the greatest interest, it would seem inadvisable to express opin- 
ions so dogmatic as those found in Chapter XVI on a subject 
about which scientists are by no means agreed. On the whole, 
however, the defects in the present book are few, and it should be 
heartily welcomed as an important aid in educating the layman. 


American Edition of Nothnagel’s Practice: Diseases of the 
Stomach. By Dr. F. Rieeer, of Giessen. Edited with addi- 
tions by CuarLes G. Stockton, M. D., Professor of Medicine 
in the University of Buffalo. Octavo volume of 835 pages, 
illustrated, including six full-page plates. (W. B. Saunders 
and Company, 1903.) 

The present volume contains a full exposition of what is known 
to-day of morbid conditions affecting the stomach. The subject is 
treated of under two main headings: (I) General Diagnosis and 
Treatment of Diseases of the Stomach; (II) Special Diagnosis 
and Treatment of Diseases of the Stomach. Throughout are seen 
evidences of a master mind and a ripe experience which have 
been able to sift the unessential from the essential, so that while 
insisting upon thoroughness in principle and practice we find 
the author imbued with a proper conservatism which recognizes 
the uselessness and inadvisability of certain meddlesome tactics 
which in the past have done much to add to the labors and 
sorrows of the dyspeptic instead of alleviating his troubles. 
Every general practitioner ought to be trained in the various 
methods by which alone a proper diagnosis of any stomach dis- 
order can be arrived at with certainty, but it Is a matter of 
every-day experience to meet with cases in which the stomach 
tube has been abused and in consequence the patient has been 
almost starved to death or has become a hypochondriacal wreck. 

Riegel has struck the happy mean and the present work is 
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inspiriting from the amount of sound common sense which is 
incorporated with erudition and an almost unexampled fund of 
practical experience. Throughout practical therapeusis is the key- 
note, although all important theories are discussed with a lu- 
cidity which adds much to the interest of the reader, and enables 
him to attain to a broad standpoint on the subject which he 
may not have been able to acquire from other works. It is pos- 
sible that the arrangement of the work is responsible for here 
and there a certain amount of needless repetition, but this defect 
is hardly noticed, and, to say the least, the repetition seems in 
most cases to be appropriate and serves to emphasize important 
points 

The American editor has done his part of the work admirably. 
His additions and remarks are appropriate and add much to the 
value of a work which has already many of the elements of per 
fection. 

The book does not lend itself readily to a detailed criticism. 
Containing as it does so much that is valueble and essential for 
the general practitioner as well as for the specialist, it should 
be read carefully as a text-book and later take its place on the 
most convenient shelf in the library whence it can be readily 


taken down for reference in the course of every-day practice. 


A Dictionary of Medical Science, containing a full explanation 
of the various subjects and terms of Anatomy, Physiology, 
Medical Chemistry, Pharmacy, Pharmacology, Therapeutics, 
Medicine, Hygiene, Dietetics, Pathology, Bacteriology, Sur- 
gery, Ophthalmology, Otology, Laryngology, Dermatology, 
Gynecology, Obstetrics, Pediatrics, Medical Jurisprudence, 
Dentistry, Veterinary Science, ete. By Ropiey DUNGLISON, 
M. D., LL. D. Twenty-third edition. Thoroughly revised, with 
the pronunciation, accentuation and derivation of the terms. 
By Tuomas L. StepMan, A. M., M.D. (Philadelphia and New 


York: Lea Brothers and Co., 1903.) 


The American Illustrated Medical Dictionary For Practitioners 
and Students. A Complete Dictionary of the Terms used in 
Medicine, Surgery, Pharmacy, Chemistry, and the kindred 
branches, including much collateral information of an en- 
cyclopedic character, together with new and elaborate tables 
of Arteries, Muscles, Nerves, Veins, etc.; of Bacilli, Bacteria, 
Micrococci, Streptococci; Eponymic Tables of Diseases, Opera- 
tions, Signs and Symptoms, Stains, Tests, Methods of Treat- 
By W. A. NEwMAN Dorianp, A. M., M. D., 
American Pocket Medical Dictionary.” Large 


ment, ete., ete. 
editor of the “ 
octavo, nearly 800 pages, bound in full flexible leather. Third 
edition. Revised and enlarged. (Philadelphia, New York, 
London: W. B. Saunders and Company, 1903.) 


A Thesaurus of Medical Words and Phrases. By WiLrrep M. 
Barron, M. D., Assistant to Professor of Materia Medica and 
Therapeutics, and Lecturer on Pharmacy, Georgetown Univer- 

and WaLrer A. Wetts, M. D., Demon- 


strator of Laryngology and Rhinology, Georgetown Univer- 


sity, Washington, D. C.; 


sity, Washington, D. C. Octavo of 534 pages. (Philadelphia, 
New York, London: W. B. Saunders and Company, 1900.) 
Flexible leather. 


The American Pocket Medical Dictionary. Edited by W. A. Nrew- 
MAN DortaNnp, M.D., Assistant Obstetrician to the Hospital 
of the University of Pennsylvania. Containing the pronun- 
ciation and definition of the principal words used in medicine 
and kindred sciences, wth 566 pages and 64 extensive tables. 
Fourth revised edition, greatly enlarged. (Philadelphia, New 
York, London: W. B. Saunders and Company, 1903.) Flexible 
leather, with gold edges, $1.00 net. 
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The Practical Medicine Series of Year Books. Vol. IX. Physiol- 
ogy, Bacteriology, Anatomy and Dictionary. Edited by W. A: 
Evans, M.S., M. D., Apotpn GeurMan, M.D., WinttaAmM Heary, 
A. B., M. D. (Chicago: The Year Book Publishers, 40 Dear- 
born Street, August, 1903.) 

The industry of authors and the enterprise of medical pub- 
lishers have given physicians these admirable aids to study 
They are unusually well arranged and carefully edited and their 
clear letter-press and neat and tasteful binding render them 
attractive books for the student’s desk. 

Dunglison’s well known Dictionary of Medicine has been before 
the medical public for nearly three-quarters of a century, and 
during this period it has probably been consulted by more persons 
than any other work of a similar character. In the twenty-third 


edition which is before us the editor has subjected it to a careful 


revision, eliminating many obsolete words and supplying many 
new medical terms. As a rule the work has been extremely well 
done and the result of his labor volume of great usefulness 


to the physician and medical student The definitions are con- 


cise and well suited to the needs of medical students. Some of 
them are fault The definition of epinephrin, “a powder pre- 
pared from the adrenal gland,” might be criticised as vague 
and unsatisfactory Sajous’ theory that the ductless glands are 


active agent n all oxidation processes is also referred to in the 
definition of the adrenal gland as an established fact rather than 
is a hypothesis which has not yet been accepted by scientific men. 
The list of bacteria is seemingly very complete. Under the head 
of stains we notice no reference to Mallory’s or Van Giesson’s, 
although they are much used in pathological investigations. 
* Dietel’s crisis ” and * dementia precox ”’ among other words also 
are not included in the list of words. These, however, are minor 
defects and will not seriously mar the excellence of the work. 
The volume of 1212 pages is well printed and attractively illus- 
trated. It seems especially well adapted to the needs of the med- 
ical student and is destined to renew its old time popularity. 

The American Illustrated Dictionary has on two previous occa- 
sions received favorable notice in the pages of the Buttetixn. The 
present third edition has been much amplified by the addition 
of about thirty pages of fresh material. It is now very complete. 
In the list of bacteria and in staining methods employed for 
bacteriological and pathological study it is exceptionally full and 
useful. Its clear type, convenient size, flexible covers and attrac- 
tive appearance render it admirably fitted for ready reference 
on the part of the reader 

The Thesaurus of Medical Words and Phrases seems to have 
been designed by its authors to improve the diction of medical 
authors and to add variety to their vocabulary in their efforts 
to describe disease. Its range of usefulness is of necessity re- 
stricted, but it is conscientiously and carefully prepared and will 
find a permanent place. In the main the selection of words is 
judicious and well calculated to add clearness and definiteness 
to medical phraseology. 

The American Pocket Medical Dictionary is in its fourth edi- 
tion. It contains nearly 600 pages and is the American Illustrated 
Dictionary referred to above in miniature. It contains many 
thousand new words and also a variety of useful tables. It is 
difficult to see how more knowledge about medical words and 
phrases could have been compressed into the same space. 

The Dictionary of New Medical Words of the Practicai Medicine 
Series, by WILLIAM HEALY, is avowedly based upon the second edi- 
tion of the American Illustrated Dictionary and probably confines 
itself to the new words contained therein. It comprises about 30 
pages and seems only intended to be a vocabularly for the volumes 
of the Series. As such it must be distinctly helpful to its readers. 
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The Practical Medicine Series of Year Books. Comprising ten 
volumes of the year’s progress in Medicine and Surgery. 
Issued monthly, under the general editorial charge of Gus- 
ravus P. Heap, M. D., Professor of Laryngology and Rhinol 
ogy, Chicago Post-Graduate Medical School. Volume VIII. 
Materia Medica and Therapeutics, Preventive Medicine, Cli- 
matology, Suggestive Therapeutics, Forensic Medicine. Ed- 
ited by Grorce F. Butter, Ph. G., M. D., Professor of Materia 
Medica and Therapeutics, College of Physicians and Sur- 
geons, Chicago, Henry B. Faviti, A. B., M.D., Professor of 

Therapeutics and Preventive Medicine, Rush Medical College, 


and others (Chicage The Year Book Publishers, 1903.) 


rhe present volume consisting of 326 pages is quite up to the 
standard of those that have preceded it. Among the more inter- 
esting paragraphs are those that deal with the uses of cocaine, 


erum, therapy and the X-ray Inasmuch, however, as abstracts 


of abstracts must of necessity partake of the nature of “dry 
bones,’ books of this nature do not lend themselves readily to 
eview. Let it suffice to say here that the present volume is well 


worth reading and can be made to serve as an index to the busy 
ractitioner of not a few articles that are worthy of further 


tudy and should be read in the original. 


Their Description, Pathology, Diagnosis 
By H. Rapcuirre-Crocker, M. D. (London), 


(Phila- 


Diseases of the Skin: 
and Treatment. 
F.R.C.P. Third edition. 
de lp} ia: P. Blackiston’s Son and Co., 1903.) 


Revised and enlarged 


Over ten years have elapsed since the second edition of this 
work was given to the medical profession, and during that time 
so much has been accomplished in dermatology that almost every 
article has been rewritten, and the volume is almost a new book. 
This arduous labor, however, is well compensated by the clearness 
and completeness of the presentation of the clinical side of skin 
diseases. 

Over fifty new articles have been added, the majority, however, 
receiving only a minor consideration. Among the new diseases 
may be mentioned erysipeloid, X-ray dermatitis, alopecia sebor- 
rhoica and blastomycosis hominis. 

\ marked change is seen in the author's classification of derma- 
toses. Leutigo, chloasma and argyria have been taken from hy- 
pertrophies; albinism and leucoderma from a:rophies, and united 
under a new class—anomalies of pigmentation. The parasitic 
diseases have been divided into two classes—hyphomycetic and 
animal—instead of one class with two subdivisions. 

The advance in our knowledge of the pathology of diseases of 
the skin is shown, to some extent, by the change in classification 
of some of the diseases; thus adenoma sebaceum has been taken 
from dieases of the appendages and placed under new growths; 
verruca necrogenica from inflammations and classed with other 
tuberculides under new growths; conglomerative pustular fol- 
liculitis from inflammations and classed under hyphomycetic para- 
sites 

In the interest of a uniform nomenclature, many of the old 
names have been changed in the new volume. Hydroa herpeti- 
formis has given place to dermatitis herpetiformis, pityriasis 
rubra pilaris to lichen acuminatitis and tylosis palme et plante 
to keratosis palmez et plante. 

The reference literature is well selected and thoroughly opens 
up the subject, but some carelessness is shown in its presentation, 
as on quite a number of pages the references are interchanged. 

A colored plate of the syphilitic eruptions and two plates of 
the ringworm fungi have been added, together with a few illus- 
trations, chiefly of a pathological nature. The lack of sufficient 
illustrations is one of the disappointing features of the book and 
will probably prevent its being recommended widely as a text- 
book, notwithstanding its many other excellent features. 
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A short section on the clinical examination and standing of 
bacilli and fungi, by Mr. George Pernet, has been added to the 


appendix. 
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revised. 1903. S8vo. 933 pages. W. B. Saunders & Company, 
Philadelphia, New York, London. 


A Text-Book of the Practice of Medicine. By James M. Anders, 
Ph. D., LL. D. Illustrated. Sixth edition, thoroughly revised. 
1903. S8vo. 1295 pages. W. B. Saunders & Company, Phila- 
delphia, New York, London. 

An American Text-Book of Surgery. For Practitioners and Stu- 
dents. Edited by William M. Keen, M.D., LL. D., F.R.C.S. 
(Hon.). and J. William White, M.D., Ph.D. Fourth edition, 
thoroughly revised and enlarged. 1903. 4to. 1363 pages. 
W. B. Saunders & Company, Philadelphia, New York, London. 

A Text-Book of Obstetrics. By J. Clarence Webster, M. D. (Edin.), 
F.R.C.P.E., FL. R.S.E. 383 illustrations, 23 of them in 
colors. 1903. 8vo. 767 pages. W. B. Saunders & Company, 
Philadelphia, New York, London. 


A Text-Book of Obstetrics. By Barton Cooke Hirst, M.D. Fourth 
edition, revised and enlarged, with 746 illustrations, 39 of 
them in colors. 1903. S8vo. 899 pages. W. B. Saunders & 
Company, Philadelphia, New York, London. 
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A Texrt-Book upon the Pathogenic Bacteria. For Students of 
Medicine and Physicians. By Joseph McFarland, M.D. With 
153 illustrations, a number of them in colors. Fourth edition, 
rewritten and enlarged. 1903. Svo. 629 pages. W. B. Saun- 
ders & Company, Philadelphia, New York, London. 


1 Text-Book of Operative Surgery. Covering the Surgical Anat- 
omy and Operative Technic Involved in the Operations of 
General Surgery. Written for Students and Practitioners, 
By Warren Stone Bickham, Phar. M., M.D. With 559 illus- 
trations. 1903. Svo. 984 pages. W. B. Saunders & Com- 


pany, Philadelphia, New York, London. 


Clinical Examination of the Urine and Urinary Diagnosis. A 
Clinical Guide for the Use of Practitioners and Students of 
Medicine and Surgery. By J. Bergen Ogden, M.D.  Illus- 
trated. Second edition, thoroughly revised. 1903. S8vo. 418 
pages. W. B. Saunders & Company, Philadelphia, New York, 


London. 


Diseases of the Nose and Throat. By Charles Huntoon Knight, 
A.M., M.D. 147 illustrations. 1903. Svo. 423 pages. P. 


Blakiston’s Son & Company, Philadelphia. 


i Narrative of Medicine in America. By James Gregory Mum- 
ford, M.D. 1908. Svo. 508 pages. J. B. Lippincott Com- 


pany, Philadelphia and London. 


The American Illustrated Medical Dictionary. A New and Com- 
plete Dictionary of the Terms used in Medicine, Surgery, 
Dentistry, Pharmacy, Chemistry, and the Kindred Branches, 
with their Pronunciation, Derivation, and Definition. By 
W. A. Newman Dorland, A.M., M.D. Third edition, revised 
and enlarged. 1903. Svo. 798 pages. W. B. Saunders & 
Company, Philadelphia, New York, London. 


A Thesaurus of Medical Words and Phrases. By Wilfred M. 
Barton, M.D., and Walter A. Wells, M.D. 1903. 12mo. 
534 pages. W. B. Saunders & Company, Philadelphia, New 
York, London. 


American Pocket Medical Dictionary. Edited by W. A Newman 
Dorland, A. M., M.D. Containing the pronunciation and defi- 
nition of all the principal terms used in medicine and the 
kindred sciences, along with over 60 extensive tables. Fourth 
edition, revised and enlarged. 1903. 16mo. 566 pages. W. 
B. Saunders & Company, Philadelphia and London. 


Nurses’ Guide to Surgical Bandaging and Dressing. By William 
Johnson Smith, F.R.C.S. J. B. Lippincott Company, Phila- 
delphia. The Scientific Press, Limited, London. 


A Text-Book of Diseases of Women. By Barton Cooke Hirst, 
M.D. With 655 illustrations, many of them in colors. 1903. 
8vo. 683 pages. W. B. Saunders & Company, Philadelphia. 
New York, London. 


A Text-Book of Clinical Anatomy. For Students and Practition- 
ers. By Daniel N. Eisenrath, A. B., M.D. Beautifully illus- 
trated. 1908. 8vo. 515 pages. W. B. Saunders & Company, 
Philadelphia, New York, London. 


A Dictionary of Medical Science. Containing a full explanation 
of the various subjects and terms of anatomy, physiology, 
medical chemistry, pharmacy, pharmacology, therapeutics, 
medicine, hygiene, dietetics, pathology, bacteriology, surgery, 
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ophthalmology, otology, laryngology, dermatology, gnecol- 
ogy, obstetrics, pediatrics, medical jurisprudence, dentistry, 
veterinary science, etc. By Robley Dunglison, M. D., LL. D. 
Twenty-third edition, thoroughly revised, with the pronuncia- 
tion, accentuation, and derivation of the terms. By Thomas 
L. Stedman, A.M., M.D. 1903. Svo. 1212 pages. Lea Broth- 
ers & Company, Philadelphia and New York. 


Transactions of the Medical Association of Georgia. Fifty-fourth 
annual session, 1903. S8vo. 4384 pages. Published by the 
Association. Atlanta, Georgia. 


The Practical Medicine Series of Year Books. Comprising Ten 
Volumes on the Year’s Progress in Medicine and Surgery. 
Issued monthly, under the general editorial charge of Gus- 
tavus P. Head, M.D. Volume IX. Phraseology, Pathology, 
Bacteriology, Anatomy, Dictionary. Edited by W. A. Evans, 
M. S., M.D., Adolph Gehrman, M.D. William Healy, A. B., 
M.D. August 1903. 12mo. 233 pages. The Year Book Pub- 
lishers, Chicago. 


Golden Rules for Diseases of Infants and Children. By George 
Carpenter. “Golden Rules” Series, No. XI. Second edition, 
enlarged. (1903.) 32mo. 167 pages. John Wright & Com- 
pany, Bristol. 


Diseases of the Skin. An Outline of the Principles and Practice 
of Dermatology. By Malcolm Morris. New edition. With 2 
colored plates and 58 plain figures. 1903. 16mo. 642 pages 
W. T. Keener & Company, Chicago. 


A Surgical Handbook. For the Use of Students, Practitioners, 
House Surgeons, and Dressers. By Francis M. Caird, M.B., 
F.R.C.S. (Ed.), and Charles W. Cathcart, M. B., F. R. C. S, 
(Eng. & Ed.). With very numerous illustrations. Twelfth 
edition. 1903. 16mo. 323 pages. Charles Griffin & Company, 
London. W. T. Keener & Company, Chicago. 


Modern Microscopy. A Handbook for Beginners and Students. 
Combining—I. The Microscope and Instructions fer its Use. 
By M. I. Cross. II. Microscopic Objects; How Prepared and 
Mounted. By Martin J. Cole. Third edition, entirely revised 
and enlarged. To which is added, III. Microtomes: Their 
Choice and Use. 1903. 8vo. 292 pages. W. T. Keener & 
Company, Chicago. 


Transactions of the American Pediatric Society. Fourteenth Ses- 
sion held at Boston, May 26, 27 and 28, 1902. With Addenda 
from the Thirteenth Session and an Index, Vols. I-XIV, inclu- 
sive. Edited by Walter Lester Carr, M.D. 1902. 8vo. 310 
pages. E. B. Treat & Company, New York. 


Adeno-Myome des Uterus. Von Thomas S. Cullen. Mit 45 Abbil- 
dungen im Text. 1903. Svo. 91 pages. August Hirschwald, 
Berlin. 


The Practical Medicine Series of Year Books. Comprising Ten 
Volumes on the Year’s Progress in Medicine and Surgery. 
Issued monthly, under the general editorial charge of Gus- 
tavus P. Head, M.D. Volume X. Skin and Venereal Dis- 
eases, Nervous and Mental Diseases. Edited by W. L. Baum, 
M. D., Hugh T. Patrick, M.D. September, 1903. 12mo. 236 
pages. The Year Book Publishers, Chicago. 


The Practice of Medicine. A Text-Book for Practitioners and Stu- 
dents. With Special Reference to Diagnosis and Treatment. 
By James Tyson, M.D. Third edition, thoroughly revised, 
and in parts rewritten. With 134 illustrations, including 
colored plates. 1903. S8vo. 1240 pages. P. Blakiston’s Son 
& Company, Philadelphia. 


The Four Epochs of Woman's Life. A Study in Hygiene. By 
Anna M. Galbraith, M.D. With an Introductory Note, by 
John H. Musser. M.D. Second edition, revised and enlarged. 
1903. Svo. 244 pages. W. B. Saunders & Company, Phila- 
delphia, New York, London. 


A Manual of the Practice of Medicine. Prepared Especially for 
Students. By A. A. Stevens, A.M., M.D. Sixth edition, re- 
vised and enlarged. Illustrated. 1903. 12mo. 556 pages. 
W. B. Saunders & Company, Philadelphia, New York, London. 


Manual of Medicine. By Thomas Kirkpatrick Monro, M. A., M. D. 
(1903.) S8vo. 901 pages. W. B. Saunders & Company, Phila- 
delphia and New York. Balliére, Tindall & Cox, London. 


Modern Surgery. General and Operative. By John Chalmers 
Da Costa, M.D. Fourth edition, rewritten and enlarged, 
with 707 illustrations, some of them in colors. 1903. 8vo. 
1099 pages. W. B. Saunders & Company, Philadelphia, New 
York, London. 


The Practice of Obstetrics. Designed for the Use of Students and 
Practitioners of Medicine. By J. Clifton Edgar. With 1221 
illustrations, many of which are printed in colors. 1903. 
4to. 1111 pages. P. Blakiston’s Son & Company, Phila- 
delphia. 


Transactions of the American Ophthalmological Society. Thirty- 
ninth Annual Meeting, Washington, D.C., 1903. Volume X, 
Part1. S8vo. 196 pages. Published by the Society, Hartford. 
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Absorption of granular materials from the peritoneum, mech- 
anism of, 105. 

Accuracy of certain clinical methods, 9. 

Advantages of the Sims posture in cystoscopic examinations, 
194, 

Albuminous expectoration following thoracentesis, with report 
of a case, 18. 

Allen, H. W., Albuminous expectoration following thoracentesis, 
with report of a case, 18. 

Anatomy of the pancreas, 229. 





Aneurism of abdominal aorta or celiac axis, 86. 

Aneurism of the aorta, 84. 

Aneurism of upper part of thoracic aorta, 85. 

Angioneurotic erythema and its surgical treatment by neurec- 
tomy, 138. 

Arthritis, pneumococcic: Report of three cases, 303. 

Ascending renal infection, with special reference to the reflux 
of urine from the bladder into the ureters as an etiological 
factor in its causation and maintenance, 334. 

Aural exostoses, treatment of, 82. 
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Bacilius of dysentery with special reference to its etiological 
relationship to the summer diarrhea of children, 320. 

Bichat, 197. 

Bloodgood, J. C., Angioneurotic erythema and its surgical treat- 
ment by neurectomy, 138; Giant cell sarcoma of bone, 134; 
Method of instruction in surgical pathology, 220; Sarcoma of 
the tibia, 315. 

Blood-pressure determinations as a guide to stimulation in 
sick children, clinical value of, 37. 

Blood-pressure in morbid conditions in adults, results of some 
observations on, 35. 

Blumer, G., The relation of the status lymphaticus to sudden 

death, death under anesthesia and infection, 270. 

Boggs, T. R., Uncinariasis, report of a case of infection with 
the American species, 2: 

Books received, 103, 260, 36: 

Briggs, J. B., The results of some observations on blood-pressure 
in morbid conditions in adults, 35. 

Bunting, C. H., The etiology of sero-fibrinous pleurisy, with ref- 
erence to cytological diagnosis, 185. 

Cabot, R. C., and Locke, E. A., On the occurrence of diastolic 
murmurs without lesions of the aortic or pulmonary valves, 
115. 

Calvert, W. J., Plague in the Orient, 60. 

Carcinoma, history of, 289. 

Case of neuro-fibromatosis (von Recklinghausen’s disease) with 
paralysis and muscular atrophy of arms and legs, 204. 

Case of peptic ulcer in the jejunum of a dog, following gastro- 
enterostomy, with a review of the cases reported in man, 191. 

Case of syphilis of the peripheral nerves and lungs, 280. 

Certain forms of cyanosis with polycythemia, 91. 

Cirrhosis of the liver in children, two cases of, 322. 

Clarke, T. W., Aneurism of abdominal aorta or ceeliac axis, 86. 

Clay modeling in the study of osteology, use of, 78. 

Clinical summary of fifty cases of summer diarrhea, 319. 

Clinical value of blood-pressure determinations as a guide to 
stimulation in sick children, 37. 

Codman, E. A.,.The use of the X-ray in surgery, 120. 

Control of hemorrhage following pelvic operations by packing 
the pelvis with gauze through a proctoscope and maintaining 
counter pressure by packing the vagina, 237. 

Cook, H. W., The clinical value of blood-pressure determinations 
as a guide to stimulation in sick children, 37. 

Cordell, E. F., The medicine and doctors of Juvenal, 283. 

Cryoscopy as an index of renal insufficiency in surgical diseases 
of the kidney, 162. 

Cullen, E. K., A morphological study of the blood of certain 
fishes and birds, with specia! reference to the leucocytes of 
birds, 352. 

Cullen, T. S., A simple electric female cystoscope, 166; Report of 
gynecological cases, 89. 

Cure of the more difficult as well as the simpler inguinal rup- 
tures, 208. 

Cushing, H., The taste fibres and their independence of the 
N. trigeminus. Deductions from thirteen cases of gasserian 
ganglion extirpation, 71. 

Cushing, H., and Thomas, H. M., Exhibition of two cases of 
radicular paralysis of the brachial plexus, 315. 

Cyanosis with polycythemia, certain forms of, 91. 

Cystoscope, simple electric female, 166. 

Dare, A., A new method of hemo-alkalimetry and a new hemo- 
alkalimeter, 175. 

Diastolic murmurs without lesions of the aortic or pulmonary 
valves, occurrence of, 115. 

Discovery and first use of the stomach tube by an American 
physician, note on, 243. 
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Dr. Crile, Blood-pressure observations, 92;—Dr. Cullen, Ex- 
hibition of two cases of appendicitis with obstruction, 88;— 
Dr. Cushing, Blood-pressure observations, 92;—Dr. Futcher, 
Exhibition of a case of uncinaria, 92;—Dr. Hunner, Method of 
sequestrating the urinary bladder in extensive operations in- 
volving its peritoneal surfaces, 98;—Dr. MacCallum, Syphilis 
of peripheral nerves, 99; Traumatic pericarditis, endocarditis 
and myocarditis, 133;—Dr. McCrae, Aneurism of abdominal 
aorta or celiac axis, 86; Blood-pressure observations, 92; Ex- 
hibition of pathological specimens, 89; Traumatic pericarditis, 
endocarditis and myocarditis, 134;—Dr Osler, An interesting 
case of paraplegia with Recklinghausen’s disease, 91; Aneur- 
ism of the aorta, 85; Case of angioneurotic cdema, 319; Ex- 
hibition of specimens; Tuberculosis of the kidney, hydrone- 
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myocarditis, 134;—Dr. Randolph, Gonococcal suppurative myo- 
sitis, 98; The treatment of aural exostoses, 83;—Dr. Reik, 
Treatment of aural exostoses, 83;—Dr. Tausig, The importance 
of a more radical operation for carcinoma cervicis uteri as 
suggested by pathological findings in the parametrium, 84;— 
Dr. Welch, The bacillus of dysentery with special reference to 
its etiological relationship to the summer diarrhea of child- 
ren, 321;—Dr. Young, Dilated ureter with protrusion of blad- 
der wall, 96. 

Doctor Samuel Fuller, of the Mayflower (1620), the pioneer phy- 
sician, 263. 

Embryos, human, in the anatomical laboratory of the Johns Hop- 
kins University, note on the collection of, 29. 

Emerson, C. P., The accuracy of certain clinical methods, 9. 
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Erythema, angioneurotic, and its surgical treatment by neurec- 
tomy, 138. 

Etiology of sero-fibrinous pleurisy, with reference to cytological 
diagnosis, 185. 
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Exhibition of ophthalmological cases, 314, 322. 
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Flexner, S., The bacillus of dysentery with special reference to 
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Flint, J. M., 

Follis, R. H., 
struction, 86. 

Friedenwald, J., Note on the discovery and first use of the 
stomach tube by an American physician, 248. 

Fuller, Dr. Samuel, of the Mayflower (1620), the pioneer physi- 
cian, 263. 

Giant cell sarcoma of bone, 134. 

Governor John Winthrop, Jr., of Connecticut, as a physician, 294. 

Gummata of liver, 88. 

Halsted, W. S., The cure of the more difficult as well as the 
simpler inguinal ruptures, 208. 

Hamburger, L. P., and Rubel, M., Pemphigus vegetans, 63. 

Harrington, T. F., Dr. Samuel Fuller, of the Mayflower (1620), 
the pioneer physician, 263. 

Hemo-alkalimetry and a new hemo-alkalimeter, new method of, 
175. 

Hemorrhage following pelvic operations, control of, 237. 

Herter, C. A., The influence of Pasteur on medical science, 325. 

History of carcinoma, epitome of, 289. 
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History of St. Bartholomew’s Hospital, London, 149. 

Howard, C. P., Pneumococcic arthritis, report of three cases, 303. 

Infection, ascending renal, with special reference to the reflux of 
urine from the bladder into the ureters as an etiological factor 
in its causation and maintenance, 334. 

Inflammations of the eye, rdle of the toxins in, 47. 

Influence of Pasteur on medical science, 325. 

John Collins Warren, 180. 

Kelly, H. A., A method of sequestrating the urinary bladder in 
extensive operations involving its peritoneal surfaces, 96. 

Knox, J. H. M., A clinical summary of fifty cases of summer 
diarrhea, 319. 

Locke, E. A., and Cabot, R. C., On the occurrence of diastolic 
murmurs without lesions of the aortic or pulmonary valves, 
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Lymphatics and connective tissue, relations between, 1. 

MacCallum, W. G., Exhibition of pathological specimens, 88; 
On the mechanism of absorption of granular materials from 
the peritoneum, 105; The relations between the lymphatics and 
the connective tissue, 1. 

Mall, F. P., Note on the collection of human embryos in the 
anatomical laboratory of Johns Hopkins University, 29. 

McCrae, T., Aneurism of the aorta, 84; Exhibition of medical 
eases, 323; The history of St. Bartholomew’s Hospital, London, 
149; Typhoid spine, 85. 

Mechanism of absorption of granular materials from the peri- 
toneum, 105. 

Medicine and doctors of Juvenal, 283. 

Memorial to Major Walter Reed, 356. 

Method of instruction in surgical pathology, 220. 

Method of sequestrating the urinary bladder in extensive oper- 
ations involving its peritoneal surfaces, 96. 

Moody, R. O., On the use of clay modeling in the study of oste- 
ology, 7&. 

Morphological study of the blood of certain fishes and birds, with 
special reference to the leucocytes of birds, 

Mumferd, J. G., John Collins Warren, 180. 

Neuro-fibromatosis (von Recklinghausen’s disease), with paral- 
ysis and muscular atrophy of arms and legs, case of, 204. 

New method of hemo-alkalimetry and a new hemo-alkalimeter, 
175. 

Note on the collection of human embryos in the anatomical lab- 
oratory of Johns Hopkins University, 29. 

Note on the discovery and first use of the stomach tube by an 
American physician, 245 

Note on the framework of the thyroid gland, 33. 

Notes and news, 39. 

Notes on new books, 24, 40, 99, 144, 224, 247, 287, 357: Abbott, 
A. C., The principles of bacteriology, 24;—Albert, E.. The diag- 
nosis of surgical diseases, 43; Ambulance work and nursing, 
359; American year-book of medicine and surgery: medicine, 
224; surgery, 252;—Anders, J. M., A text-book of the practices 
of medicine, 359;—Babcock, R. H., Diseases of the heart and 
arterial system, 257;—Barton, W. M., and Wells, W. A., A the- 
saurus of medical words and phrases, 362;—Beck, C., Die R6nt- 
genstrahlen im Dienste der Chirurgie, 101;—Bridge, N., Tuber- 
culosis; Recast from lectures delivered at Rush Medical College, 
253;—British Guiana medical annual, 26;—Brower, D. R., and 

Bannister, H. M., A practical manual of insanity, 25;—Burdett’s 

hospitals and charities, 1903, 250;—Butler, G. F., A text-book 

of materia medica, therapeutics and pharmacology, 249;— 

Byford, H. T., Manual of gynecology, 100;—Cathell, D. W., 

Book on the physician himself and things that concern his 

reputation and success, 144;—Chapman, H. C., Medical juris- 

prudence, insanity, and toxicology, 256;—Chase, R. H., General 
paresis, 43;—Clarke, J. J., Protozoa and disease, 360; Climates 
and baths of Great Britain and Ireland, 25;—Cohen’s System of 








physiologic therapeutics (vol. v), 255, (vol. ix), 100;—Crocker, 
H. R., Diseases of the skin: their description, pathology, diag- 
nosis and treatment, 363;—Davis, G. G., The principles and 
practice of bandaging, 43;—de Schweinitz, G. E., Diseases of the 
eye: A handbook of ophthalmic practice for students and practi- 
tioners, 249;—Dorland, W. A. N., The American illustrated med- 
ical dictionary, 362; The American pocket medical dictionary, 
362;—Doty, A. H., A manual of instruction in the principles of 
prompt aid to the injured, 43;—Dowse, T. S., Lectures on mas- 
sage and electricity in the treatment of disease, 358;—Dungli- 
son, R., A dictionary of medical science, 362;—Eyre, J. W. H., 
Bacteriological technique, 287;—Flick, L. F., Consumption: A 
preventable and curable disease, 361;—Gee, S., Medical lectures 
and aphorisms, 24;—Gibson and Russell’s Physical diagnosis, 
248;—Gleason, E. B., Essentials of diseases of the ear, 25;— 
Gould, G. M., Biographic clinics, 146;—Grant, H. H., Surgical 
principles and diseases of the face, mouth and jaws, 44;— 
Grayson, C. P., The diseases of the nose, throat and ear, 41;— 
Griffith, J. P. C., The care of the baby, 259;—Griinwald, L., 
Atlas and epitome of diseases of the mouth, pharynx and nose, 
145;—-Hare, H. A., Practical diagnosis: The use of symptoms 
and physical signs in the diagnosis of disease, 249;—Harring- 
ton, C., A manual of practical hygiene, 253;—Helferich, H., 
Atlas and epitome of traumatic fractures and dislocations, 
101;—Hemmeter, J. C., Diseases of the stomach, 102;—Hill, E. 
C., A text-book of chemistry for students of medicine, phar- 
macy and dentistry, 357;—Huntington, G. S., The anatomy of 
the human peritoneum and abdominal cavity considered from 
the standpoint of development and comparative anatomy, 358 ;— 
Hutchison, R., and Rainy, H., Clinical methods. A guide to the 
practical study of medicine, 359;—International text-book of 
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258;—Moyinhan, B. G. A., The surgical treatment of gastric 
and duodenal ulcers, 257;—Nothnagel’s encyclopedia, Ameri- 
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T. E., Medical microscopy, 256;—Opie, E. L., Disease of the 
pancreas: Its cause and nature, 360;—Palmer, H. B., Surgical 
asepsis. Especially adapted to operations in the home of the 
patient, 357;—Parkes, L., and Kenwood, H., Hygiene and pub- 
lic health, 254;—Peterson, F., and Haines, W. S., A text-book 
of legal medicine and toxicology, 259;—Porter, W. T., An in- 
troduction to physiology, 24; Physiology at Harvard, 148;— 
Potter, S. O. L., A handbook of materia medica, pharmacy 
and therapeutics, 259;—Practical medicine series of year- 
books (vol. i) 253, (vol. ii) 258, (vol. iii) 249, (vol. iv) 258, 
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guide for practitioners, 357;—Pusey, W. A., and Caldwell, E. 
M., The practical application of Réntgen rays in therapeutics 
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J., Nurses’ guide to surgical bandaging and dressings, 359; 
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seopic anatomy, 147;—Starr, M. A., Organic nervous diseases, 
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